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STRENGTHENING AND IMPROVING K-12 
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MONDAY, APRIL 22, 2002 

House of Representatives, 

Subcommittee on Research, 

Committee on Science, 

Washington, DC. 

The Subcommittee met, pursuant to call, at 2:00 p.m., in the 
Hamon/Simmons Biomedical Research Building Aui^num of the 
University of Texas Southwestern Medical School at Dall^ at bOOO 
Harry. Hines Boulevard, DaUas Texas, Hon. Nick Smith [Chairman 
of the Subcommittee] presiding. 

Present: Representatives Smith and Johnson. 
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hearing charter 

SUBCOMMITTEE ON RESEARCH 
COMMITTEE ON SCIENCE 
U.S. HOUSE OF REPRESENTATIVES 

Preparing a 21st Century Workforce: 
Strengthening and Improving K-12 and 
Undergraduate Science, Math, and 
Engineering Education 

MONDAY, APRIL 22, 2002 
2:00 P.M.— 4:00 P.M. 

HAMON/SIMMONS BIOMEDICAL RESEARCH BUILDING ALTDITORIUM 
UNIVERSITY OF TEXAS SOUTHWESTERN MEDICAL SCHOOL AT DALLAS 
6000 HARRY HINES BOUtEVARD 
DALLAS, TX 



1. Purpose 

On Monday, April 22, 2002, the Subcommittee on Research will hold a field hear- 
ing in Dallas, Texas on K-12 and undergraduate science, technology, engmeenng, 
and mathematics (STEM) education. The hearing will: 

• Examine challenges for improving K—12 and imdergraduate STEM education. 

• Review examples of NSF-sponsored programs, and locally developed pro- 
grams, to improve K-12 and undergraduate STEM education ^d to increase 
participation by students from diverse backgrounds m these fields of study. 

• Explore educational programs that coidd be developed or expanded to fill cur- 
rent gaps and stimulate STEM education reform. 

• Discuss industry needs for a diverse and scientifically Uterate workforce for 
the 21st century. 

2. Background 

Preparation of students at the high school level 

The Dallas Independent School District (DISD) is a pa^cipant in ^e National 
Science Foundation’s (NSF) Urban Systemic Initiative (USI) program. The U SI pro- 
gram targets the 25 U.S. cities with the largest numbers of school-age children hv- 
ing in poverty and provides grants to undertake a self-stu^ of K 12 systems ^d 
develop and implement plans for system-wide reform. The USI imtiative aims to im- 
prove learning in mathematics and sciences and p^are students of aU backgrounds 
in college-preparatory science and mathematics. The heaimg will adless speafic 
problems encountered by DISD in training a scientifically literate workforce and in 
encouraging students to pursue undergraduate majors in science, engmeenng, and 

™^e™e^ng will also discuss how federal programs su^ as NSFs USI progr^ 
have helped K-12 education in Dallas and how future federal assistance can be 

channeled in the most effective manner. , . _ . o *u 

The Infinity Project, developed at the School of Engmeenng at Southern Meth- 
odist University, offers innovative curricular content to encourage engmeenng edu- 
cation at the high school level. 1 *UC 1 J 

Few opportunities exist at the K-12 level for students to explore the fields of engi- 
neering, and this deters students from pursuing engineering i^ollege and their ca- 
reers ^d the Project seeks to address this gap. The Infuuty Project cumculum fo- 
cuses on the fundamentals of the commumcations ^d information age. Examples 
are drawn from multimedia technology popular in today^s culture. In addition to me 
detailed content, the curriculum demonstrates how modem engineers use math, 
science, and ingenuity to design and build new technologies. , . , x- 4 -u 

The hearing will review the progress to date in developmg ^d implementing the 
Infinity Project, as well as its future prospects. During the 2000-2001 school year. 
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it was piloted at 14 schools in Texas and recently received approval for use in class- 
rooms across the State of Texas as a math or science elective. 

Undergraduate Education 

The University of Texas at Arlington (UTA) is an active parti^ant in a number 
of NSF educational programs on both a local and state level. UTA was a regional 
leader in NSFs “Shaping the Future” program, which sought to address how invest- 
ments made by inmviduals, organizations, and agencies could improve under- 
graduate STEM education. UTA also conducts site visits throughout the State of 
Texas on behalf of NSFs USI proCTam and is working with NSFs Math and Science 
Partnerships in North Texas. Additionally, UTA hosts a number of individual par- 
ticipants in NSF’s Research Experiences for Under^aduates (REU) program ana re- 
ceives substantial NSF support for individual principal investigators. 

The hearing will address from the perspective of UTA both the successes of NSF’s 
educational programs, as well as how these programs can be improved. 

Addressing under-represented populations in science, mathematics and engineering 

Minority-serving institutions play a critical role in produciM scientists and engi- 
neers of diverse backgroimds. According to the United Negro College Fund, Histori- 
cally Black Colleges and Universities (HBCUs) have graduated and continue to 
CTaduate the majority of African American scientists and mathematicians at the 
baccalaureate level. I^om 1985-1995, HBCUs graduated 39.5 percent of all African 
American scientists and 48.1 percent of mathematicians. The goal of increasing the 
numbers of minorities who pursue careers in mathematics, science, and engineering 
is tightly linked to effective STEM education programs at minority-serving institu- 
tions. 

Jarvis Christian College is a private, coeducational, historically Afncan-American 
institution located in the east Texas town of Hawkins. The hearing will review the 
accomplishments, as well as address the challeMes, faced by IffiCUs in North 
Texas in increasing the number of minorities in STEM fields. 

Workforce Challenges 

Institutions across the United States are facing a number of challenges in recruit- 
ing and retaining ample numbers of highly qualified students to majors in science, 
mathematics, and engineering. The diverse economy of North Texas is vibrant and 
increasingly dependent upon technology. Since a shortage of trained scientists and 
engineers exists for many of these businesses, companies are becoming increasingly 
dependent upon the importation of foreign scientists through the government’s H- 
IB visa program. 

However, the importation of foreign scientists has become more problematic as a 
number of the industries that need these scientists also require security clearances. 
The recent award of the Joint Strike Fighter contract to Lockheed Martin of Fort 
Worth, Texas, is expected to create more than 2,500 jobs in North Texas, the major- 
ity of which will be in engineering and other technical sectors. With a project as 
sensitive to national security as the Joint Strike Fighter, one must question where 
the engineers and scientists necessary for the project will come from if H-IB visa 
workers are ineligible. 

Texas Instruments (TI) is the world leader in digital signal processing and analog 
technologies, the semiconductor engines of the Internet age. iTie semiconductor in- 
dustry continues to struggle for qumified technical talent in the areas of engineering 
and technical personnel. TI is no stranger to this difficulty and is deplo)dng several 
initiatives to help increase the pool of technical talent to fill the jobs of today and 
tomorrow. TI has worked to put in place varioiis Career Awareness, Scholarship, 
and Co-operative Work/Study programs with numerous secondary and post-sec- 
ondary eoucational institutions to aid in exposing, attracting, and equipping stu- 
dents for the high tech field of micro-electronics. TI is a drivmg force in statewide 
pro^ams like the Texas Engineering and Technical Consortium and pauticipates 
with national industty associations like the Semiconductor Industry Association, the 
Maricopa Advanced Technical Education Center, and the Semiconductor Research 
Corporation to fuel efforts to develop a workforce capable of keeping America tech- 
nicmly competent. 

ExxonMobil is the world’s largest publicly traded petroleum and petrochemical 
company with operations in nearly 200 countries and territories on six continents. 
Their work is highly technical with many projects that progress over long periods 
of time. Each year ExxonMobil hires over 1,000 engineers, geoscientists, conmuter 
scientists and business majors from more than 100 universities in the Imited 
States. To increase the supply of qualified students, the company makes significant 
contributions to numerous universities and sponsors scholarships, fellowsUps, in- 
ternships, and co-op assignments for talentea students pursuing engineering and 
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science degrees. ExxonMobil also emphasizes improving education programs in 
science, technology, engineering and mathematics, particularly among gr^ps that 
have been under-represented in these disciplines. Contributions are provmed for a 
full range of educational initiatives from kindergarten through graduate school. 

The hearing will address how local corporations perceive the short^e of tramed 
scientists and engineers and what measures they are taking to meet this (m^enge, 
including collaborative activities with and assistance to K— 12 schools and mstitu- 
tions of higher education. 

3. Witnesses 

The following witnesses will address the Subcommittee: 

• Ms. Narvella West, Executive Director for Science, Dallas Independent School 
District 

Ms. West will discuss the district's preparation of students at the secondary 
level to pursue careers in math, science, and engineering. She will emMd 
upon the successes and challenges encountered i n sp ecific pro^ams in DISD 
as well as how federal initiatives to encourage STEM education can be im- 
proved. The Subcommittee is particularly interested in DISD's participation 
in National Science Foundation initiatives, such as the Urban Systemic Ini- 
tiative (USD, and how it is helping to improve the quality of math and 
science instruction at the K— 12 level. 

• Dr. Geoffrey Orsak, Director, The Infinity Project and Associate Dean, School 
of Engineering, Southern Methodist University 

Dr. Orsak will discuss the development and initiation of the Infinity Project 
as well as illuminate the role the program has played in bringin^xcrting 
and innovative engineering teaching methods to the classroom. The Sub- 
committee is interested in hearing about the success of the Infinity Project 
as a public/private partnership in encouraging students of all backm*oiuids to 
pursue careers in engineering. Dr. Orsak may also comment on H.R. 3130, 
the Technology Talent Act of 2001. 

• Dr. Neal Smatresk, Dean of Science, University of Texas at Arlington 

Dr. Smatresk will discuss the challenges faced by undergraduate institutions 
in educating the scientists and engineers of tomorrow. The wtness will com- 
ment on the efficacy of federal STEM pro^ams targeted at the under- 
graduate level as well as UT-Arlington's participation in such programs. 
ditionally, the Subcommittee is interested in the University of Texas at Ar- 
lington's local and statewide outreach efforts in conjunction with the National 
Science Foundation. In his capacity as a professor and Dem of Science at 
UT— Arlington, Dr. Smatresk wfil comment on H.R. 3130, the Technology Tal- 
ent Act of 2001. 

• Dr. Sebetha Jenkins, President, Jarvis Christian College 

Dr. Jenkins will discuss the role of Historically Black Colleges and Univer- 
sities (HBCUs) in contributing to the (fiveraity of om nation's saentists, 
mathematicians, smd engineers. Dr. Jenkins is the Chair 
and Individual Members of the United Negro College Fund (UNCF) and will 
comment on how HBCUs benefit from National Science Foundation proCTams 
and how these programs can be improved. Additionally, Dr, Jenkins will com- 
ment on H.R. 3130, the Technology Tsdent Act of 2001. 

• Mr. Ezra Penermon, Manager, Workforce Development, Texas Instruments 
Mr. Penermon will discuss the fixture workforce needs for scientists and engi- 
neers in the semiconductor industry in general and Texas Instrumente in 
particular. The witness will comment on the diversity and quality of sa- 
entists, engineers, and mathematicians entering the workforce. The Sub- 
committee is also interested in learning about Texas Instruments state, 
and national initiatives to increase the pool of technical talent to fill the jobs 
of today and tomorrow. 

• Ms. Elissa Sterry, Deputy Manager of Public Affairs, ExxonMobil 

Ms. Sterry will ffiscuss the future workforce needs for scientists and e^- 
neers in the petroleiun industry in general and ExxonMobil in particul^. The 
witness will comment on the diversity and quality of scientists, engineers, 
and mathematicians entering the workforce. The Subcomimttee is also inter- 
ested in learning about ExxonMobil’s local, state, and national initiatives to 
increase the pool of technical talent to fill the jobs of today and tomorrow. 
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* • Mr. Norman Robbins, Community Relations Manager, Lockheed Martin 

Mr. Robbins will discuss the future workforce needs for scientists and engi- 
neers in the defense and aerospace industries in general and Lockhead Mar- 
tin in particular. The witness will comment on me diversity and ^ality of 
scientists, engineers, and mathematicians entering the worUorce. llie Sub- 
committee is also interested in learning about Loc^ead Martin’s local, state, 
and national initiatives to increase the pool of technical talent to fill the jobs 
of today and tomorrow. 
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Ms. Johnson. Grood afternoon. We are delighted that you are 
here. I want to welcome my colleague, my boss in this Committee, 
until next time when the Democrats have the majority, then we 
can switch roles. 

I w an t to welcome Representative Smith from Michigan, and 
turn it over to him, for he’s presiding. . t 

I^. Smith. Well, all of you that know Eddie Bermce Johnson 
knows that she probably doesn’t have very many bosses, certainly 

not me. ^ _ 

Well, officially the Subcommittee— Science Subcommittee on Re- 
search, will come to order. This is an official field hearing of our 
Science Committee, and certainly I would like to repeat our Vice 
Chairman, our Ranking Members, welcome to the Committee. 

This is the first of two field hearings the House Science Sub- 
committee on Research will be holding. On May 6th, we’ll be hold- 
ing a hearing in Michigan on first responders. Our Committee also 
has oversight of the National Fire Administration, what do we do 
in terms of federal help for first responders, firefighters and the 
medics, in terms of dealing with local fires and emergencies as well 
as the potential for being prepared for any terrorist attack. 

Today, we meet to discuss the improvements of elementary 
through undergraduate math and science education and how the 
federal government, in particular the National Science Foundation, 
can assist in these efforts. 

For some time now, we have recognized the need to improve edu- 
cation in America, especially math and science. How to best go 
about it, however, has been a more difficult undertaking to resolve. 
One thing is clear though, and if we want to msdntain our competi- 
tive edge in the world, we have to do a better job of preparing our 
students for careers in science, mathematics, engineering, and tech- 
nology. 

Think for just a moment about the war situation that^we ^e in 
today: engineering students will be designing tomorrow’s mihtary 
planes and smart bombs, and if we don’t continue to give a priority 
to basic research then we don’t have the tools or the students that 
can do that kind of research to keep America very strong militarily, 
as well as economically. We must improve our science and math 
education programs os that we can meet these challenges, ft s 
critical to our economic security, as I mentioned, and it’s critical to 
our national security. 

We know that much of the math and science education problems 
we are facing take root in the early years of a student’s Iffe, and 
certainly if we don’t continue to build that enthusiasm and interest 
through the K-12 school system then we are going to put that stu- 
dent and our efforts to encourage math and science at a disadvan- 
tage. The Science Committee, and this Subcommittee in particular, 
has worked extensively at improving K— 12 math mid science. Last 
year, the House passed a bill, we go by numbers, it was H.R. 1858, 
a bill authorizing the National Science Foundation to build part- 
nerships for improved cooperation between high schools and un> 
versities so that students are better prepared for college math and 
science curriculum. This legislation has received fimding compo- 
nents of the President, and it does give a high priority to education, 
especially math and science. 
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Consistent with those initiatives, we are now examining how we 
can improve undergraduate math and science education. To do this, 
we must first determine exactly where the problems lie. Todays 
hearing is intended to do just that, as well as consider potential so- 
lutions to these problems so that we can work toward legislation 
to improve education in math and science firom the beginning until 
the completion in college. 

We have a diverse panel of witnesses before us today rep- 
resenting high schools, universities, and the private sector. They 
will discussing some examples of unique programs that Texas has 
undertaken in education reform eflForte, as well as reviewing their 
experiences with the National Science Foundation-sponsored pro- 
grams. I anticipate that each will provide their unique viewpoint 
and experience into the challenges of math and science education, 
and I expect a productive discussion. I want to thank very much 
the panelists for appearing before us today, and I look forward to 
your testimony. 

And, with that, I turn the microphone over to our Vice Chair- 
man, our Ranking Member, Eddie Bernice Johnson. 

[The statement of Mr. Smith follows:] 

Prepared Statement of Chairman Nick Smith 

I would like to welcome eveiyone to Dallas this afternoon for first of two field 
hearings the House Science Subcommittee on Research will be holding this year. 
Today we meet to discuss the improvement of iindergraduate math and science edu- 
cation and how the Federal Gk)vemment, in particular the National Science Founda- 
tion, can assist in these efforts. 

For some time now, we have recognized the need to improve education in Amer- 
ica. How to best go about doing it, however, has been a more difficult undertaking 
to resolve. One thing is clear though if we want to maintain our competitive edge 
in the world, we have to do a better job of preparing our students for careers in 
science, mathematics, engineering, and technology. Think for just a moment about 
the war situation we are now in: today's engineering students will be designing to- 
morrow's military planes and smart bombs; today's biology students will be sequenc- 
ing biological weapons and generating vaccines for them; and today's computer 
science students will be securing our computer and networking infrastructure 
against cyberattacks. We must improve our science and math education programs 
so that we can meet these challenges. It is critical to our economic security, and 
it is critical to our national security. 

We know that much of the math and science education problems we are facing 
take root within a K-12 school system that is woefully ineffective at preparing stu- 
dents to pursue math and science majors. The Science Committee, ana this Sub- 
committee in particular, has worked extensively at improving K-12 math and 
science. Last year, the House passed H.R. 1858, a bill authorizing NSF to build 
partnerships for improved cooperation between high schools and universities so that 
students are better prepared tor college math and science curriculum. This legisla- 
tion has received funding as a component of the President’s significant education re- 
form initiatives. 

Consistent with those initiatives, we are now examining how we can improve un- 
dergraduate math and science education. To do this, we must first determine exactly 
where the problems lie. Today’s hearing is intended to do just that, as well as con- 
sider potential solutions to these problems so that we can work toward legislation 
to improve undergraduate math and science education. 

We have a diverse panel of witnesses before us today representing high schools, 
universities, and the private sector. They will be discussing some examples of 
unique pro^ams Texas has imdertaken in education reform efforts, as well as re- 
viewing their experiences with NSF-sponsored programs. I anticipate that each will 

f rovide a unique viewpoint into the cnallenges in math and science education, and 
expect a productive discussion. I want to thank the panelists for appearing before 
us today, and I look forward to your testimony. 

Ms. Johnson. Thank you very much, Mr. Chairman. 
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Let me sincerely thank you for coming here to Dallas for this 
field hearing, and I’d hke to thank the University of Texas, South- 
western Medical Center, and Dallas for hosting this field heanng. 
I’m pleased to see such an interest on this topic among the citizens 
of Texas. 

Todaj^s hearing will explore some of the challenges we face m 
ensuring that the Nation develop a well prepared workforce for the 
21st Century. I think most of us would agree that a major compo- 
nent of the challenge revolves aroimd improving K— 16 science edu- 
cation. 

We are fortunate to have before us a range of witnesses who vnll 
describe several government-sponsored and private sector initia- 
tives and partnerships that are contributing to increasing talent 
and student interest in science and technology careers and improv- 
ing instruction in these fields. 

Chairman Smith and I are working together to bring the Tech- 
nology Talent Act to a markup in the Research Subconunittee this 
week. The bill has the basic goal of increasing the number of stu- 
dents who pursue undergraduate degrees in science and technology 
fields. The Chairman and I are developing an amendment to the 
bill, which will maintain its basic goal, while also seeking ways to 
improve the overall quality of undei^aduate science education. 
The testimony we receive today will aid us in perfecting this legis- 
lation. 

One piupose of today’s hearing is to review the implement by the 
Dallas school system of the National Science Fmmdation-supported 
Urban Systemic Initiative program, and we are interested in what 
has worked and where the barriers are, so that we can talk about 
constructive changes. 

We also realize that educational reform is a commuiuty effort, 
anH we have asked representatives firom several compames with a 
major presence in Dallas to tell us some of the ways they are work- 
ing with the school system here and with universities. Such part- 
nerships provide essential resources and bring heightened visibility 
to educational reform efforts and to recruiting students to science 
and technology careers. 

I want to acknowledge the support that I received from industry, 
especially Texas Instruments, for legislation that I imtiated that is 
now incorporated in the National Mathematics and Science Part- 
nership Act, H.R. 1858, which passed the House last July. This leg- 
islation creates partnerships between the schools and local busi- 
nesses to improve classroom instruction in science mid math, cou- 
pled with college scholarships and industry internships. 

I want to thank all of the witnesses who have taken the time to 
appear before us, to share their views and tell us of the efforts that 
need to be made for improvement. 

And, again, I want to thank Chairman Smith, and, Mr. Smith, 
I’d like to ask for unanimous consent to file my entire statement 
for the record. 

Thank you. 

[The statement of Ms. Johnson follows:] 
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Prepared Statement of Representative Eddie Bernice Johnson 



Mr, Chairman, I want to welcome eveiyone to this Research Subcommittee hear- 
ing and t.hflnk you for convening it here in Dallas. I would like to thank the Univer- 
sity of Texas Southwestern Medical Center at Dallas for hosting this field hearing, 
and I am pleased to see such an interest in this topic amongst the citizens of North 
Texas. 

Todays hearing will explore some of the challenges we face in ensuring that the 
Nation develops a well prepared workforce for the 21st centiuy. I think most of us 
would agree that a mmor component of the challenge revolves around improving K- 
16 science education. We are fortunate to have before us a range of witnesses who 
will describe several government-sponsored and private sector initiatives and part- 
nerships that are contributing to mcreasing student interest in science and tech- 
nology careers and in improving instruction in these fields. These efforts help move 
us toward the goal of producing the skilled workers the economy needs for the fu- 
ture. 

Chairman Smith and I are working together to bring the Technolo^ Talent Act 
to a markup in the Research Subcommittee this week. The bill has the basic goal 
of increasing the number of students who pursue undergraduate degrees in science 
and technology fields. The Chairman and I are developing an amendment to the bill, 
which will maintain its basic, goal, while also seeking ways to improve the overall 
quality of undergraduate science education. Tlie testimony we receive today will aid 
us in perfecting this lemslation. 

What then are the challenges to achieving an adequate supply of skilled workers 
firom a range of backgrounds for the future? . 

First of. all, growth in the size of the pool of technical talent in the United 
States — that is, new scientists and engineers — is declining, and it trails the growth 
levels of many of our foreign competitors. The Department- of Labor projects that 
new jobs requiring science, engineering and technical training will increase by 51 
percent between 1998 and 200^— rougbly four times higher than average job ^wth 
nationaUy. The s kill s represented by the individuals who we will need to fill these 
jobs provide the essential underpinning for the country’s ability to shift more of its 
economic activity into higher tecnnology and more productive activities that support 
hi^er wages. 

Ihe recent trends in production of Bachelor's degrees in science and engineering 
are not particularly hopeful for meeting future nee^. Between 1986 and 1998, the 
number of Bachelor's degrees awarded by American colleges and universities in the 
physical sciences droppM by 11 percent; in engineering by 21 percent; in mathe- 
matics by 28 percent, and most surprisingly, in computer and information sciences 
by 36 percent. The one bright spot is in me biologicm and life sciences, where the 
number of badielor's graduates increased by 71 percent during this period. 

One reason that the pool of scientists and engineers is mwing so slowly ia simply 
that the group traditionally most likely to enter these fidds, white males, is declin- 
ing as a percentage of new workers. At present, white males constitute a little over 
40 percent of the workforce and nearly 70 percent of scientists and engineers. In 
contrast, white females are about 35 percent of the workforce and only 15 percent 
of scientists and en^eers. The corresponding figures for African Americans and 
Hispanics are each aTOut 10 percent of tne wormorce and only 2 percent of scientists 
ana engineers. 

Clearly, we must do a better job of attracting women and minorities to sdence 
and preparing them to pursue post-secondary studies in science, math and engineer- 



^e changing economy will not only reauire more scientists and engineers, but 
will require most workers to have increasea skills. Sixty percent of all new iobs will 
require at least a high school education; only 12 percent of new jobs will be filled 
by those with less than a high school education, and the number of such jobs will 
continue to decline. 

Tliese trends suggest the need to improve K-12 science and math education, both 
to prepare more students to pursue science and engineering studies in college and 
to raise the sk^ levels for all students, who will find themselves in a wouplace 
increasingly dependent on technology. Technology now infuses more and more as- 
pects of daily liie. Consequently, all citizens neeoa basic grotmding in science, math 
and technology to function in an increasingly complex world and to lead fiilfilling 
lives. 

One purpose of today's hearing is to review the implementation by the Dallas 
school system of the National Science Foundation-simported Urban Systemic Initia- 
tive program. We are interested in what has worked and where the Darriers are to 
makmg constructive changes. And we hope to learn what you see as the major ac- 
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complishments of education reform efforts to date and how you go about measuring 

realize that educational reform is a community 
representatives from several companies with a major P^esenw m 
some of the ways they are working with the school system -i- 

sities. Such partnerships provide essential resources and bring heightened visibility 
to education^ reform efforts and to recruiting students to saence ^d technology 
careers. Again we hope to learn more about the natoe of these mteractions, ^d 
particulariy, the factors that lead to the most productive and effective kinds of col- 

I wS to acknowledge the support I have received from industry, especiaUy from 
Texas Instruments, for legislation I imtiated that is now inrorporated m &e Na- 
tional Mathematics and Science Partnerships Act, H.K 1858, which P^sed the 
House last July. This legislation creates partnerslups between the schools ^ 
businesses to improve classroom instruction in science and math, 
lege scholarships and industry internships. It seeks to 

ismg students to careers in scientific and engmeenng fields of importance to mdus 
try.^And it focuses particularly on school systems with large numbers of i^onty 
stedents, who are currently under-represented in saence and ^eera^ 

The goal of heightening the achievement of all students m saence and math is 
particuLly important, lie Nation must take advantage of the P?’ 

tential of all our people if we are to compete successfully with oim major economic 
competitors in the 21st century. This wfil require that reform efforts m saence and 
math, education seek to engage and cultivate the mterest of all children. 

I want, to t.hank all of the witnesses who have taken the time to appear ^fore 
the RSearch Subcommittee this afternoon to share your views and tell of your 
efforts to improve science and math education. I also want to thank ChairmM 
sS once again for holding this hearing in Dallas, and I look forward to our dis- 

cussion. 

Mr. Smith. Without objections, so ordered. u 4. r« 

I would like to introduce briefly our panelists todaj^ but, Con- 
gresswoman Johnson, thank you for organizing this hearing e- 
cause it is so important to where we go for ov^ future. 

The panehsts are Ms. Narvella West, Executive Director of 
Science for the Dallas Independent School District my Geo^ey 
Orsak, Director of the Infinity Project of Southern ^^thndist Um- 
versity. Doctor Neal Smatresk, Dean of Science at the Umversity 
of Texas in Arlington, Doctor Sebetha Jenkins, Presidei^ ^ 

Jarvis Christian College in Hawkins, Texas, testifying on behalf of 
the United Negro College Fund, Mr. Ezra Penermon, Meager of 
the Workforce Development for Texas Instruments, and Ms. Elissa 
Sterrv the Deputy Manager of Public Affairs for ExxonMobil, and 
Mr. Normal Robbins, Community Relations Manager at Lockheed 

Thaiik you all for appearing today, and as our pandists may 
know your spoken testimony is limited to five minutes, after which 
the Members of the Committee will have five minutes each to ask 
questions, and then we will do a second round, or a third roimd it 
necessary. Your total statement will be printed in the record of this 
committee hearing and provided, not only to the Members of t^ 
Subcommittee, but made available to the members of the Full 
Science Committee, and with that we will start with you, Ms. West, 

for vour testimony. , i i- j 

^d, let me say that Natalie Palmer over here Natalie, we don t 

have a timer, in Washington we have a red light that starts bill- 
ing on and off, but Natalie will be our red light today, and, Natdie, 
with 30 seconds to go if you’d stand up and hold your blue sheet 

up or something. 

With that, Ms. West. 
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STATEMENT OF NARVELLA R. WEST, EXECUTIVE DIRECTOR 
FOR SCIENCE FOR DALLAS PUBLIC SCHOOLS 

Ms. West. Thank you, Chairman Smith, and Co-Chairperson 
Congressman Johnson. 

The Dallas Independent School District has entered the eighth 
year in pursuit of systemic reform in science, mathematics and 
technology education. The District has learned that there is no 
“quick fix” to removing the barriers to systemic reform. With a 
focus on “beginning with the end in mind,” implementation plans 
are in place to correct these deficiencies. However, with a student 
population of approximately 164,000 there is still a diverse set of 
needs that constantly challenge the mission statement of the Dal- 
las Science Department, and that is, “All students will achieve sci- 
entific literacy and proficiency through inquiry-based hands-on, 
minds-on science instruction.” 

We have many challenges, many of them include, but are not 
limited to, the mind set of the entire school community embrace 
science, mathematics and technology as important for the safety 
and secluity of our Nation. Although many studies have been made 
on the status of math, science and technology deficiencies in Amer- 
ica, we still have not made the aggressive strides necessary to 
reach systemic reform in the Dallas ISD, and we are committed to 
reaching the District’s mission statement, “To prepare all students 
to graduate with the skills to become productive and responsible 
citizens.” 

Accoimtability for science education has been lacking. We have 
been historically focused on the courses that have been tested, 
mathematics, science and reading, at the elementary level, while 
there are national and state standards for all core subjects, science 
at the elementary level is not taught consistently across the Dis- 
trict. Schedules must be revised to ensure science is taught on a 
daily basis at all grade levels. We feel that the skills of students 
must be aggressive as they acquire knowledge in a conceptual man- 
ner, to include reasoning techniques, application of learning across 
disciplines, ability to m^e evaluations, and competence in the use 
of information technology as a way of life. We know that hands-on, 
minds-on inquired-based science is the way to go and the norm for 
K-12 science. Vacancies, teacher shortages and teacher retention 
are issues that continue to plague the stability of our schools. 
Qualified and certified science, math and technology teachers con- 
tinue to be difficult to hire. 

Inadequate laboratory facilities affect successful science instruc- 
tion. 

Our infi'astructure is inadequate to meet technological needs of 
clsLSsrooms. 

Professional development must go beyond the “sit and get,” we 
must engage our teachers in deep training, content training, in a 
conceptual manner. Distance lea rnin g must be accelerated to reach 
more teachers in critical teaching areas. 

State-of-the-art training facilities are vital for successful profes- 
sional development. We need tr ainin g that must mirror the actual 
teaching areas that shift from the traditional classroom to embrace 
information, technology and successful pedagogical practices. 
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Prospective teachers graduate from colleges and universities with 
very little knowledge of how to teach our urban students. 

Assessment practices and bench marking that have been focused 
on reading, writing and mathematics, must now include science. 

We have many different and varied ways that we have addressed 
many of these challenges. We have the Urban System Initiative, 
the Urban System Program, which we are now under. The Dahas 
Independent School District Environmental Education Center is a 
\mique 500-acre campiis that provides daily experiences in the form 
of one to two-hour TEKS/TAKS based programs taught by certified 
teachers, as well as naturalists. We have Texas Instruments that 
provides support and state-of-the-art training and financial support 
for advanced placement courses. 

We have the STARS program, which stands for Science Teachers 
Access to Resources at Southwestern Medical School, which is very 
\mique to Dallas, and it provides training, institutes for both teach- 
ers and students. We have the Master of Arts and Interdisciplinary 
Science program, which is a collaborative master’s degree program 
with Dallas and UT Arlington. 

Baylor College of Dentistry provides both summer and year- 
round programs that target our inner-city students. The City of 
Dallas offers content rich opportumties for students and teachers 
to participate in a variety of science experiences through i^ormal 
science institutions and partners with the DISD. The District’s K— 
8 Mathematics, Science and Technology Fair provides opportmiities 
to participate in a district-wide competition for elementary and 
middle school students. We also have many other t 3 rpes of competi- 
tions that students are very successful in. 

Partnerships and collaborations require additional attention and 
awareness for greater participation. Training and emploj^ent op- 
portimities that guarantee jobs in the business commumty would 
offer an incentive for participation. Connections with persons who 
are committed to building a qualified workforce would serve to as- 
sist students in maMng informed decisions about life and their role 
in society. 

At all levels, we need to increase the aweireness of programs tor 
both parents and educators. 

^ students need to have a solid education in science, mathe- 
matics and technology to be able to make informed decisions in a 
society that changes on a daily basis. Adults must embrace the 
need to accelerate literacy in science, mathematics and technology 
for the safety and security of America and the Universe. 

Mr. Smith. Ms. West, if you could sort of wind up. 

Ms. West. The Dallas Independent School District has earned 
public trust in the Dallas commimity on a State and National level 
with Doctor Mike Moses as our General Superintendent. The sta- 
bility of his leadership has brought a welcomed change toward a 
renewed focus for the education for all students. Among the accom- 
plishments that we are proud of include: improvements on assess- 
ments; passage of a large bond program, and we have developed a 
state-of-the-art staff development training; and we have clear 
guidelines as to what we all need to do to make our students suc- 
cessful. 

Thank you. 
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[The statement of Ms. West follows:] 

Prepared Statement of Narvella R. West 



Abstract 

The paper describes some of the major concerns and limiting factors that have 
caused a slow progression toward systemic reform in the Dallas Independent School 
District. Problems have been evaluated and there is a clear understanding of the 
**next steps” toward improving K-12 undergraduate science, mathematics and engi- 
neering education. Accomplishments have been highlighted and corrective measures 
listed in terms of meeting the District’s goals and objectives toward systemic reform. 
Although barriers consistent with other large urban school district^ persist, clear 
guidelines and public support are in place to accelerate the desired outcomes. 

Overview 

The Dallas Independent School District has entered the eighth year in pursuit of 
systemic reform in science, mathematics and technology education. The District has 
learned that there is no “quick fix” to removing the barriers to systemic reform. 
Data indicates that although test scores are continuing to rise, many of our students 
are still scoring below the District’s expectations on science and mathematics assess- 
ments. We are also working to improve technology competence for both teachers and 
students because* proficiency in the area of technology is a critical requirement for 
today’s workforce and/or entry into higher education. With a focus on '"beginning 
with the end in mind/' implementation plans are in place to correct these defi- 
ciencies. Policy, changes will address K-12 science, mathematics, and technology in- 
struction for implementation during the 2002-2003 school year. Systemic reform 
continues to be our goal as we seek Science, Math and Engineering (SMET) literacy 
for all students. 

Science education in the Dallas Independent School District is faced with the 
same obstacles as other large urban school districts. Teacher shortages, certification 
issues, improving retention rates, and attracting qualified teachers are a few areas 
of concern. For the past eight years DallasISD has been fortunate to have the sup- 
port of the National Science Foundation to guide oiu* reform efforts. The District is 
currently in the third year of a five- (5) year $11.6 million dollar cooperative agree- 
ment. The National Science Foundation (NSF), through the Urban Systemic Initia- 
tive/Urban Systemic Program, has been instrumental in providing funding for train- 
ing on standards-based programs and teaching methodologies for K-12 science and 
mathematics teachers. However, with a student population of approximately 
164,000, there is still a diverse set of needs that constantly challenge the mission 
of the District’s Science Department, “All students will achieve scienti^ literacy and 
proficiency through inquiry-based hands-on, minds-on science instruction," 

In 1997, the State Board of Education approved the Texas Essential Knowledge 
and Skills (TEKS) for implementation. The TEKS, which have the recognition of 
being an exemplary model for State curricula, are adigned with the Nation^ Science 
Standards. The District completed the first alignment between its science curricula 
and the TEKS for implementation September 1, 1998. Revisions were made summer 
2000 to include a K-6 Full Option Science System (FOSS) curriculum. The District’s 
revised curriculum, which is based upon the Texas Essential Knowledge and Skills 
(TEKS) and Texas Assessment of Knowledge and Skills (TAKS) objectives as well 
as the infusion of standards-based programs and practices, serve aa an exemplary 
model for currictilum design. 

Challenges for Improving K-12 and Undergraduate Science Education 

The challenges for improving science education in the Dallas Independent School 
District include the following: 

• The mindset of the entire school co mmuni ty must embrace science, mathe- 
matics and technology as important for the safety and security of oiu: nation. 
Although many studies have been made on the status of science, mathematics 
and technology deficiencies in the America, we have not made the aggressive 
strides necessary to reach systemic reform in the Dallas Independent School 
District. This must change immediately to reverse the shortages of qualified 
scientists and engineers in a century that relies so heavily on technology. We 
must ensiure that oiur students have a successfid entry into the workforce and 
higher education. To that end, we are committed to the District’s Mission 
Statement: to prepare all students to graduate with the skills to become pro- 
ductive and responsible citizens. 
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• Accountability for science education has been lackmg. We have been his n~ 
cally focused on the courses that have been tested (mathematics, reading and 
writing) at the elementary level. While there are national and state st^dards 
for all core subjects, science at the elementary level is not taught consistently 
across the district. Schedules must be revised to ensure ^at science is taii^ght 
on a daily basis at aU grade levels. The upcoming Texas ^sessment ot 
Knowledge and Skills (T/SkS) at grades 5, 10 and 11 will provide the iirgent 
need for science to be taught on a consistent basis. Administrators and teach- 
ers must ensure that the importance of science education is taught at an 
early age. The skills of students must be progressive as they acquire knowl- 
edge in a conceptual manner to include: 1) reasoning techmques; 2) applica- 
tion of learning across disciplines; 3) ability to make evaluations; and 4) com- 
petence in the use of information technology as a way of me, 
minds-on, inquiry-based instruction must be the norm for K-12 science. Oon- 
sequently, students who have not engaged in the appropnate number of 
science courses with the proper degree of academic ngor are simply not pre- 
pared for success in science, mathematics and engineering m college or re- 
lated fields in the workforce. 

• Vacancies, teacher shortages and teacher retention are issues that continue 
to plague the stability of our schools. Qualified ^ certified scie^e, mathe- 
matics and technology teachers continue to be_ difficult to ^re. The Dwtnct 
has struggled with an ever-growing pool of inexperienced and uncertmed 

teachers for several years. ^ , 

Action taken: The District has institutionahzed several success^ measures 
to address teacher shortages. They include: 1) the ^temative Certification 
Program which has the distinction of being a model for teacher recratment; 
2) certified science and mathematics teachers earn ^additional $1000.00 per 
year’ 3) Campus Instructional Leadership Teams (CILT) at each campus; 4) 
Grow Your Own Program; and 5) retired teachers who share teachmg assign- 
ments. 

• Inadeouate laboratory facihties affect successfiil science instrurtion. 

Action taken: The new bond package for the District will ensure new 
science laboratories for some schools and renovations for others. 

• The infi'astructure is inadequate to meet technological needs of classrooms. 
Computers are needed for all students and teachers to access ^onnation on 
a daily basis. Teacher training on the use of various kmds of software and 
technology continues to be an issue. 

• Professional development must engage teachers in deep traiimg of content in 
a conceptual manner. Training must go beyond the sit and get to mciuae 
more courses^ at the college level to build background and competence m con- 
tent. Distance learning must be accelerated to reach more teachers m critical 

teaching areas. 

• State-of-the-art training facilities are vital for successful professional devel^- 
ment. Training must mirror actual teaching areas that shift from me traoi- 
tional classroom to embrace information technology and successful peda- 
gogical practices. 

• Prospective teachers graduate from colleges and umversities with very 
knowledge of how to teach urban students. DaUasISD, hke many other school 
districts, is a revolving door for many new and inexperienced teachers. M^y 
teachers who come from various noneducational industries are ill eqmpped to 
successfully teach our students. 

• Assessment practices and benchmarking that have focused on reading, 
ematics and writing must now include science, ^e thought process, that 
Vhat is tested is taught” seems to be the driving force as to what is taught. 
Therefore, it is difficult to implement science teaching on a consistent basis 
in grades that are not assessed by the State. Accountebility is a huge deter- 
minant for what is taught in schools. For example, the level 

tion of teaching elementary science is lacking, ^e upcoming TAKS will be 
a driver in how we structure daily schedules in elementary classes. 

Programs and activities in the Dallas Independent School Dwtrict that 
have been effective in addressing the challenges identified above. 

• Urban Systemic Initiative (USI)/Urban Systemic Program (USP) In 
1994 the District was awarded a five-year $15,000,000 c^perative agreement 
by the National Science Foimdation. The cooper^ive NSF funds were mstr^ 
mental in setting the stage for systemic reform. These funds provided support 
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for standards-based programs that include Pull Option Science System 
(FOSS), Chemistry in the Community, and Science Education for Public Un- 
derstanding Program (SEPUP). Technology integration during professional 
development helped to upgrade a large number of classrooms. Consultants 
were Mred to bring state of the art training to the district. One of the most 
important components was the addition of specialists and lead science and 
mathematics teachers who were deployed to each area to provide technical 
and clinical support to K-12 mathematics and science teachers. 

In 1999, the District was awarded a (3) year cooperative grant with a (2) 
year option to renew in the amount of $11,600,000 to accomplish systemic re- 
form through the convergence of resources and increased partnerships. 

• The DallaslSD Environmental Education Center is a unique 500-acre 
campus that provides daily field experiences in the form of 1—2 hour TEKS/ 
TAI^ based programs taught by certified teachers/naturalists. In addition to 
field experiences, students also visit the museum area, which provides inter- 
active i^ormation on a variety of life and earth science topics, opportunities 
for career exploration, and hands-on discovery on North Texas ecosystems. 
Professional development for teachers includes innovative ways to integrate 
art, social studies, mathematics and reading in a effort to emphasize the im- 
portance of protection and preservation of our living and nonliving natural re- 
sources in the global co mmuni ty. 

• Texas Instruments provides support for state of the art training and finan- 
cial support for Advance Placement courses. This partnership has been a val- 
uable link to student and teacher preparation, which contributed to an in- 
crease in the number of students of all groups. The number of students en- 
rolled in pre-honors and advanced science and mathematics courses in the 
last three-seven years continue to increase. This number reflects an increase 
in the number of students who are taking SAT/ACT examinations. Significant 
improvement is a major goal for students. 

• STARS program is a one of a kind program in the metroplex that is unique 
to students in the DallasISD. A collaboration between the University of Texas 
Southwestern Medical School provides summer internships for DallasISD 
students over a 4-week period each summer. Students are paired with resi- 
dent scientists to study a variety of research areas in science. Middle and 
high school teacher internships and workshops continue to enhance back- 
ground knowledge in science education. 

• Master of Arts in Interdisciplinary Science (MAIS) is a collaborative 
Masters degree program between the University of Texas at Arlington and 
the DallasISD. This program was approved in the fall of 2000. Approximately 
60 teachers (elementary, middle and high school) have enrolled in the pro- 
gram. The first group should graduate December 2002. The goal is to improve 
student performance by increasing the content knowledge of teachers in a 
conceptual manner. 

• Baylor College of Dentistry provides both summer and year-round pro- 
grams that target inner-city students to work on-site with professionals to 
learn about a variety of health care issues and careers aroimd dentistry. This 
program is entering its fourth (4th) year. 

• The City of Dallas offers content rich opportunities for students and teach- 
ers to participate in quahty science experiences through informal science in- 
stitutions partnered with the DallasISD. We work very closely with The 
Science Place, Dallas Zoo and Aquarium, Discovery Gardens, Dallas Museum 
of Natural History, Dallas Arboretum, Dallas Parks and Trees are just a few 
of the many partners with a focus on science education. 

• District’s PK-^ Mathematics, Science and Technology (MaST) Fair 
provides opportunities to participate in a district-wide competition for elemen- 
tary and middle school students. The goal is to excite and build the knowl- 
edge base of science, mathematics and technology. The quality and quantity 
of projects have shown improvement for the past four years. Parental partici- 
pation is at an all-time high. In February 2002, more than 1000 parents at- 
tended the awards ceremony for the 11th Annual DallasISD MaST Fair 
Awards Ceremony. Students also participate successfully in local. State, Na- 
tional and International competitions. 
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What elements of these programs require additional attention to eimble full 
achievement of your goals? What additional resources might fur- 
ther facilitate expansion of your program or its unplementation 
elsewhere and what new programs might you envision at the Na- 
tional Science Foundation? 

Partnerships and collaborations require additional attention and awareness for 
greater participation. Training and employment opportunities that guarantee jobs in 
the business community would offer an incentive for participation. Connections with 
persons who are committed to building a qualified workforce would serve to assist 
students in making informed decisions about life and their role in society. 

At all levels, we need to increase the awareness of programs for parents and edu- 
cators who will ensure student success. Additional human resources are needed to 
provide support and training for Mathematics, Science and Technology (MST) teach- 
ers. 

What is the need for a diverse and scientifically literate workforce for the 
21st Century? 

All students need to have a solid education in science, mathematics and tech- 
nology to be able to make informed decisions in a society that changes on a dafiy 
basis. Adults must embrace the need to accelerate literacy in science, mathematics 
and technology for the safety and security of America and the Universe. 

Illuminate the Dallas Independent School District’s preparation in the Na- 
tional Science Foundation initiatives to improve the quality of 
math and science instruction at the K-12 leveL 

Current Status 

The Dallas Independent School District has earned public trust in the Dallas com- 
munity and on State and National levels with Dr. Mike Moses as the (General Su- 
perintendent. The stability of his leadership has brought a welcomed change toward 
a . renewed focus for the education of all students. Among the accomplishments that 
we are proud of include: improvements on assessments; passage of the largest bond 
package for a school district in the nation; a state of the art professional develop- 
ment program; and clear guidelines for expectations of all personnel, to name a few. 

The Dallas Science Plan embraces the vision of the National Science Education 
Standards: All students, regardless of age, gender, cultoal or ethnic background, 
disabilities, aspirations, or interest and motivation in science, should have the op- 
portunity to attain high levels of scientific literacy. Our major goals are to: 

1. Promote scientific literacy as an intricate part of all students’ educational ex- 

{ >eriences to ensure that science instruction is relevant, interesting, and chal- 
enging; 

2. Develop and implement a conceptual/theoretical K— 12 curriculum that is 
aligned with both State and National content standards and assessments; 

3. Ensure science literacy for all students by providing equity in the dissemina- 
tion of standards based resources and equipment; 

4. Provide professional development for K— 12 teachers that includes “best prac- 
tices” in content and integration of science, mathematics and technology; 

5. Provide guidance for students to enter into higher education/work force with 
the skills to succeed; and 

6. Improve collaborations with colleges, universities, businesses, and organiza- 
tions to assist with greater opportunities for teachers to become more knowl- 
edgeable and certified in science. 

Biography for Narvella R. West 

Summary: An experienced administrator with over 32 years of professional experi- 
ence at the campus, area and central administrative levels. Expertise includes: 1) 
the design and implementation of district-wide science curricula and professional de- 
velopment for K-12 science; 2) management of science budget (federal and gener^ 
operating); 3) supervision of staff and special programs; 4) development of strate^c 
plans and reports; and 4) collaborative efforts with various departments and entities 
in the areas of school improvement and systemic reform. 

Objective: To obtain a challenging position with the Dallas Independent School 
District utilizing Imowledge and skills to ensure that District goals are met for all 
students. 
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Professional EJxperience 

2001-Present — Executive Director, Science Department, Dallas Independent School 
District, Dallas, Texas 

Duties I Responsibilities: Coordinate the District’s K-12 Science Program. Interpret 
policy, philosophy, vision and trends at the District, State and National levels to en- 
sure consistency for student and teacher success. Develop and coordinate com- 
prehensive curricula that incorporate Texas Essential Knowledge and Skills (TEKS), 
National Standards, mathematics and technology inteCTation. Coordinate textbook 
adoptions. Revise and develop curricula that is ^gneof with TEKS/TAKS and new 
State adopted textbooks. Coordinate professional develcmment for teachers and ad- 
ministrators to ensure equity and quality experiences for students. Monitor safety 
issues in science classrooms and labs. Proviae technical support to areas, campus 
personnel and the community. Serve as a spokesperson for the importance of science 
education for all students. Work with other departments, businesses and institu- 
tions to ensure collaborations and opportunities for teachers and students. Manage 
the budget and supervise staff for the Science Department. 

1998-2001— Director, Science Department, Dallas Independent School District, Dal- 
las, Texas 

Duties ! Responsibilities: Coordinate the District’s PK-12 Science Program. Interpret 
policy, philosophy, vision and trends at the District, State and National levels to en- 
sure consistency for student and teacher success. Develop and coordinate com- 
prehensive curricula that incorporate Texas Essential Knowledge and Sldlls (TEKS), 
National Standards, mathematics and technology integration. Coordinate profes- 
sional development for teachers and administrators to ensure equity and quality ex- 
periences for students. Monitor safety issues in science classrooms and labs. Provide 
technical support to areas, campus personnel and the community. Serve as a spokes- 
person for tne importance of science education for all students. Work with other de- 
partments, businesses and institutions to ensure collaborations and opportumties 
lor teachers and students. Manage the budget and supervise staff for the Science 
Department. 

1993— 1998 — ^Administrative Specialist IV, Area 5, Dallas Independent School Dis- 
trict, Dallas, Texas 

Duties ! Responsibilities: Assisted with operations of schools, ^ovided technical sup- 
port to principals, teachers and support staff. Monitored the implementation of CiPs 
and initiatives of the DISD. Served as a liaison for programs that involved sec- 
ondary schools and colleges/universities. Attended meetings and addressed groims 
in schools and the co mmuni ty. Provided technical support to campi^es during budg- 
et preparations and low performing campuses. Other duties as assigned by area su- 
perintendent. 

1991-1993 — Secondarv Specialist ID, Science Department, Curriculum and Instruc- 
tion Division, Dallas Independent School District 
Duties ! Responsibilities: Assisted with the coordination of scien^ programs, special- 
izing in secondary curriculum, instruction and pro^ams. Coordinated local, remonal 
and state competitions. Managed the ESEA II science budget. Served as a *^AS 
second appraiser. Monitored science classes and si^eyed labs for safety compliance. 
Selected and provided oversight of science curriculum writers for 7-12 science. 
Other duties as assigned by the director. 

1976-1991 — Science Teacher, Thomas Jefferson High School, Dallas Independent 
School District 

Duties ! Responsibilities: Taught Biology, Pre AP Biology, Chemistry, Physical 
Science, Environmental Science, and AP Biology. Other duties included sponsoring 
the Senior Class, TTAS appraiser of science teachers at W.T. White High School, 
department chairperson, science fair coordinator and Principal’s Advisory Com- 
mittee. 

1970-1976 — Science Teacher, Cary Middle School, Dallas Independent School Dis- 
trict 

Duties I Responsibilities: Taught Pre Honors Biology and Physical Science. Other du- 
ties included Student Council Sponsor, department chairperson, science fair chair- 
person, and co-sponsor of Varsity Cheerleaaers. 

Education 

1994 — University of North Texas, Denton, Texas; Doctoral student 

1993 — Texas Women’s University, Denton, Texas; Mid-Management Certification — 
Educational A dmini stration 
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197&— Prairie View A&M University, Prairie View, Texas; Master of Science— 
School Administration 

1969— Bishop CoUege, Dallas, Texas; Bachelor of Science— Biology 
Certifications 

Texas Professional Mid-Management 
Texas Provisional Secondary — Science 

Professional AfGliations 

Vice President of the Dallas Audubon Society 

National Science Teachers Association 

Science Teachers Association of Texas 

National Association of Biology Teachers 

Metroplex Association of Science Supervisors 

Texas Urban Science Committee 

Dallas Regional Association/nabse 

Kimball High School PTA and Booster Club 

Volunteer for OUTREACH 5000 Breast Cancer Awareness 

Delta Sigma Theta Sorority, Inc. 

Association for Supervision and Curriculum Development 

Awards/Recognition 

1999— Honorary Member of the Texas Agriculture Commission 
1995 — Service Award, Lancaster/Kiest Branch Library 
1991 — 25 Years Membership, Delta Sigma Theta Sorority, Inc. 

1990 — Scholarship to Johns Hopkins Space Consortium 
1990 — Outstanding Science Teacher Award, DallasISD 
1989— EXXON Excellence in Teaching Award, $1000.00 
1988 — ^Nominee, Junior League Innovative Teacher Award 
1987— Dedicatee, Thomas Jefferson High School’s Yearbook 
1986 — Teacher of the Year, Thomas Jefferson High School 
1975 — Teacher of the Year, Cary Junior High School 



Ri0£0P01]iC08 

Dr. Frederick D. Todd, 3434 South R.L. Thornton Frwy., Dallas, Texas 75224; (214) 
932*~5062 

Mr. Eugene Young, Kimball High School, 3606 Westmoreland (972) |°2-2100 
Dr. Aretha Jones, 542 Woodacre Drive, Dallas, Texas 75241; (21^^^^ 

Mrs. Doris Peterson, 525 Bright Angel, DeSoto, Texas 75115; (972) 224-5986 
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D 

Dallas Independent School District 

April 19, 2002 

To: Chair Boehlert 

Committee on Science 

From: Narvella West, Executive Director - Science Dq)artment 

Subject: Finance Information - Science Department/Urfoan Systemic Program 



The finacial summaries of the Science Department and the Urban Systemic program are 
listed below. 



Science Department 



Fiscal Year General Operating Eisenhower Title I 

(199) (210) (211) 



1998-1999 


252,198.00 


206,216.44 


1,358,821.00 


1999-2000 


250,586.00 


297,792.00 


1,110.848.00 


2000-2001 


190,996.00 


430,536.85 


3,034,595.00 


2001-2002 


233,529.00 


206,667.23 


493,574.00 



Urban Systemic Program - attachment 



Mike Moses, Ed.D. • General Superintendent 
3700 Ross Avenue • Dallas, Texas 73204-5491 • Telephone (972) 925-3200 

NftrrdU West, CiccutlTe Director - Sctence Departncnt April 2002 





BEST COPY AVAILABLE 



Award niimber 99081 National Science Foundation 



msD-usp 



Year 


Amount 


Year 1 : 09/01/99 to 08/31/00 


$ 2,700,000 


Infinity Protect: 08/02/00 
Supplemental Funding 


$ 247,080 


Year 2 : 09/01/00 to 08/31/01 


$ 2,800,000 


Year 3 : 09/01/01 to 08/31/02 


$ 2.500.000 


Subtotal: 


$ 8^47,000 


Year 4 : 09/01/02 to 08/31/03 


$ 2,000,000 


Year 5 : 09/01/03 to 08/31/04 


$ 1.600.000 


Total: 


$ 11,847,000 


Total Award # 9908168 without 
SuDolemental Funding for 
Infinity Proiect: 


$ 11,600,000 
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Mr. Smith. Thank you. 

Dr. Orsak. 

STATEMENT OF GEOFFREY C. ORSAK, DIRECTOR, THE 
INFINITY PROJECT FOR SOUTHERN METHODIST UNIVERSITY 

Dr. Orsak. Thank you, Mr. Chairman and Congresswoman John- 
son. 

Fm Greoffrey Orsak, Executive Director of the Institute for Engi- 
neering Education at SMU, and Director of the National Engineer- 
ing Program called The Infinity Project. Fm very grateful to be able 
to offer testimony to your Subcommittee on H.R. 3130 and how it 
can best impact programs such as mine. 

The Tech Talent Bill recognizes how valuable a plentiful, diverse, 
and highly skilled workforce is for our Nation’s families, economy, 
and national security. It also recognizes how important knowledge 
in engineering, science, and technology is to effective citizenship in 
the 21st century. 

As someone working on the front lines trying to bring engineer- 
ing and technology education to schools across the country, from 
right here in Dallas with the Dallas Independent School District, 
to schools from California to Connecticut, let me try to put the 
scope of the problem into a human scale. 

Nationally, only two out of every 100 high school graduates will 
ever obtain an engineering or technical degree in their lifetime, £md 
for women and minorities the numbers are far worse. Only nine 
out of 1,000 women and eight out of a 1,000 minorities will ever 
obtain an engineering degree. This means that more than 98 per- 
cent of the graduating class in America’s high schools is either not 
sufficiently prepared or not sufficiently motivated to pursue ad- 
vanced study, which can lead to a lifetime of career ^owth oppor- 
tunities, and might I add, some of the highest salaries available. 

What does all this mean? Well, one, our economy will struggle 
to compete in an increasingly global marketplace without the intel- 
lectual horsepower brought about by these young minds. Two, oim 
famihes, particularly those which hail from disadvantaged or mi- 
nority backgrounds, will continue to be locked out of new growing 
high-tech economy, and three, companies will have to either import 
more of their talent or move of their operations off shore simply to 
compete in this global marketplace. 

Wliat can be done about these alarming statistics and trends? 
Let me offer you one small success stoiy that I happened to be in- 
volved in. The Infinity Project. This national effort based right here 
in Dallas, Texas at SMU, and supported by Texas Instnunents, is 
an innovative public/private partnership that is brining engineer- 
ing and technology education to high school students in a way that 
demonstrates the very best in modem engineering and at a time 
early enough for them to make informed choices about their future. 
By bringing together pre-eminent minds from engineering and K— 
12 education, from both public and private sectors, we’ve been able 
to create an award-winning high tech curricula that turns students 
on to the future of engineering, math and science, and with the 
generous involvement of TI we are able to support schools in nine 
states today so that they can offer en^neering and technology edu- 
cation to their students right alongside English, History and PE. 
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This is the 21st century, essentially that will bring about remark- 
able engineering and scientific advances. 

If we are really serious about opening opportunities to all stu- 
dents, so that they can effectively engage with their future, we 
need to ensure this material is part of every student’s regular high 
school experience, not just reserved for the elite few. 

Early results have been very promising. Sixty-five percent of the 
students taking our curriculum reported a very strong interest in 
pursuing engineering degrees at the college level, and importantly 
more than 50 percent of these students were women and more than 
50 percent were minority. Early success of our program has en- 
abled us to expand our operations to establish the Texas Engineer- 
ing Education Pipeline, which ties together 14 of Texas’ largest en- 
gineering schools to support the deplo 3 mient of our curricula, tech- 
nology and professional development to schools, teachers and stu- 
dents throughout Texas. We hope to be able to further expand this 
wonderful opportunity with more students across this country, and 
are currently in the process of working with corporate leaders to 
arrange for additional support. 

Tlie Infini ty Project has been able to show that by establishing 
the right kinds of public/private partnerships, and approaching the 
problem with tremendous seriousness of purpose, we can make 
great strides to increase the opportunity for oiir young Americans. 
However, we do need your help and H.R. 3130 goes a long way to 
£tddi*0ss t)h.0S0 n.00ds 

To close my testimony, let me make the following brief specific 
recommendations and observations regarding the current language 
in this legislation. One, it is important that H.R. 3130 have clear 
mechanisms for not only identifi^g high-performing programs, 
which it currently does, but also directly aid in helping these pro- 
grams create systemic national change. It is critical that successful 
programs get the federal support to move from impacting only a 
fortunate few to opening opportumties for all. And two, H.R. 3130 
also needs mechanisms for increasing the participation in the cor- 
porate co mmuni ty in addressing oiir workforce needs. Companies 
not only need to be encoiiraged and recognized, but they should 
also be rewarded for taking up this challenge. 

I want to thank the Subcommittee once again for inviting me to 
testify, and will be happy to answer any questions you may have 
at the end of these presentations. 

[The statement of Dr. Orsak follows:] 

Prepared Statement of Geoffrey C. Orsak 

The Tech Talent Bill recogmzes how valuable a plentiful, diverse, £md highly 
skilled workforce is for our nation’s families, economy, and national security. It also 
recognizes how important knowledge in engineering, science, and technology is to 
effective citizenship in the 21st century. 

Each year, U.S. high schools graduate 2.8 million students, 800,000 of which re- 
port themselves as minority. Recent studies show that only 15 percent of these grad- 
uates will have enough math and science background to pursue engineering, tech- 
nical, or scientific majors in our nation’s colleges and universities. And to make mat- 
ters worse, only 6 percent of our minority hign school graduates meet this m i n i m u m 
standard. This translates into an educations system that is struggling to move stu- 
dents anH families from the 20th centiuy into the 21st centupr. 

Just consider these few specifics: in a typical large public high school with 400 
graduates per year and a nationally representative etmuc backgroimd, only eight 
students in the entire graduating class will obtain any kind of engineering or tech- 
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nology degree. Of these fortunate eight students, five will be white males, two will 
be females, and one will be a minority. This means that 392 of the 400 graduates 
in this typical American high school are either not sufficiently prep^d or not suffi- 
ciently motivated to pursue a college degree which can lead to a lifetime of career 
growth opportunities, not to mention some of the highest salaries available today. 

Retaining the few students studying engineering in college is also an important 
issue for universities today. Retention rates for minority students stud)dng enm- 
neering have remained at a consistent 36 percent for over twenty years. At highly 
selective institutions this rate has averaged 49,5 percent and at non-selective insti- 
tutions the rate is closer to 18 percent. A recent study examined the reasons why 
students who started out in science, math, or engineeri^ (SME) majors switched 
to non-SME mcgors [2]. The study group consisted of SME majors at seven univer- 
sity campuses who achieved a 650 or greater SAT mathematics score. This study 
found that the number one reason why SME students switch to non-SME majors 
is lack or loss of interest. High schools and universities must make their curricula 
relevant to these young student’s lives. The persistence of outdated programs and 
methods will only serve to exacerbate this problem. Something has to be done to 
address this trend or we will never reach a point where we are producing the di- 
verse and highly skilled workforce that famili es want and companies demand. 

A Negative Economic Impact 

A real danger exists that we will fall behind in our production of engineers. The 
number of engineering graduates in 1995 nationally was 62,000, down from 76,000 
in 1985 [1], resulting in a production rate of approximately the same number that 
graduate in 1980. Other areas of the world are making large investments in engi- 
neering education, and as a consequence are producing many times the number of 
engineers we produce. For example, in 1997, Europe graduated 160,000 engineers 
and Asia graduated 281,000 [1]. in today and tomorrow’s global economy, the only 
alternative to leading is following. 

In 1998 the cap for H-IB visas was raised to 115,000 for the fiscal years 1999 
and 2000. Of the visas approved by the Immigration and Naturali 2 ation Service, 
over 50 percent were for computer-related occupations adone. Positions in Architec- 
ture, Engineering and Surve 3 dng accounted for another 13.1 percent. The percentage 
of H— IB visas approved for persons actively pursuing employment in a field requir- 
ing scientific, engineering, or technical knowledge is an astounding 76.9 percent. Be- 
tween October 1999 and Februa^ 2000 this was a total of 62,490 persons recruited 
to technical positions within the United States from other countries. This is approxi- 
mately equal to the total number of American engineering ^aduates. If we do not 
increase our commitment to engineering education, we may find ourselves being the 
technicians and the users, not the creators and the developers, in the technology 
driven world of the future. 

The persistent shortage of talented graduating engineers has the potential to neg- 
atively impact our economic growth. Over the ten-year period from 1998 to 2008, 
Texas will have about 7,000 job openings per year for engineers. In contrast, the 
State produces only about 4,000 undergraduate en^neers each year, which is made 
far worse since 25 percent of these graduates go into non-engineering professions 
and 25 percent leave the state. 

What does this mean? One: our economy will struggle to compete in an increas- 
ingly global marketplace without the intellectual horsepower brought about by these 
young minds. Two: our families, particiilarlv those which hail from disadvantaged 
or minority backgrounds will continue to be locked out of our new growing high tech 
economy. And three: companies will either have to import more of their talent, or 
move more of their operations offshore simply to compete. 

What can be done about these alarming statistics and trends? 

The Institute for Engineering Education at SMU is a federally funded initiative 
to promote engineering education at all levels of education throughout the United 
States. The Institute will lead the Nation in developing innovative programs, cur- 
ricula, and technology to increase the quality, quantity, diversity and capabilities of 
engineering graduates within the United States of America. By maintaining a repos- 
itory of information about existing programs and policy initiatives, the Institute also 
serves as a national clearinghouse for programs in engineering education. In addi- 
tion to maintaining information, the Institute will establish assessment and track- 
ing programs to measure the effectiveness of programs and develop continuous im- 
provement strategies to ensure that the programs remain successful. 

One of the Institutes most successful programs is the Infinity Project SM. This na- 
tional effort, based in Dallas, Texas at SMU and supported by Texas Instruments, 
Inc. is an innovative public-private partnership that is making engineering and 
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technology education available to high school students in a way that demonstrates 
the best of modem engineering and at a time early enough for them to m^e in- 
formed choices about their futures. By bringing together preeminent minds from en- 
gineering and K— 12 education, we have been able to create an award-winning niglv 
tech curriculum that turns young students onto the future of engmeering, math, ana 
science by giving them a valuable education in modem engineering and technology. 

The Infinity Project is designed to educate and excite a new generation of inven- 
tors, entrepreneurs, and users of technology. It is intended to rive high school stu- 
dents a clear view of the basic fundamentals of modem technology ^d engineering 
while demonstrating how engineers envision, design, and build the devices that are 
powering the world around us. 

The Infinity Project also addresses the severe problem m retammg engmeermg 
students in America’s collies and universities. The Infin ity Project builds an inter- 
est and curiosity towards SME principles by first focusing on the end goris ot engi- 
neering design— the social and practical issues of a problem and its solution— Mtore 
delving into the technical detail of the design. The excitement generated by the Ii^ 
finity Project laboratories shows the student before they enter col^ge that a bMh 
career OTOrs interesting and exciting opportunities and benefits. The training pro- 
vided by the Infinity professional institutes directly addresses the need for weU pre- 
pared teachers in the classroom. For these reasons, the Infinity Project acts ^ both 
a recruiting and retention tool for students pursuing degrees in scientific, techmcal, 

or engineering related fields. ^ ^ j i.- 

The curricinum and technology design for the Infinity Project occurred over a two- 
and-a-half year period and involved over 20 different high school teachers, numer- 
ous University professors, advisors from professional societies, and vsnoua civic 
leaders With the generous involvement of TI, we are able to support schools in nine 
states today so that they can offer engineering and teclmology education to their 
students right along side English, history, and PE. This is the 21st centuiy, a cen- 

a that will bring about remarkable engineering and scientific advances. U w are 
y serious about opening opportunities to all students so that they c^ effectively 
engage with this future, we need to ensure that engineering and technology edu- 
cation is part of every student’s regular high school experience. 

It is important to note that our program was not design to only focus on those 
15 percent of the high school graduates who already have a tremendous leg up on 
the 21st century, rather The Infinity Project was created to ensure that a large and 
diverse pool of yoimg students in America’s high schools are well prepared and weU 

motivated to pursue technical and scientific degrees in college. ^ r i-u 

Early results of the Infinity Project have been very promising: 65 percent ot the 
students taking our curriculum reported a very strong interest in pursuing engi- 
neering degrees at the college level, and importantly, more than M percent of these 
students were women and more than 50 percent were minority. The succe^ of our 
program has enabled us to establish the Texas Engineering Education Pipeline, 
which ties together 14 of Texas’ largest engineering schools to support the deploy- 
ment of our curricula and professional development for teachers to students 
throughout Texas. We would like to be able to further expand this wonderful oppo^ 
tunity to more students across this country, and are in the process of working with 
corporate leaders to arrange for additional support. , i_xi j 

The Infinity Project has been able to show that by estabhshmg the right kmds 
of public-private partnerships and approaching the problem with tremendous seri- 
ousness of purpose, we can make great strides to increase the opportunities for our 
young Americans. However, we do need your help and H.R. 3130 goes a long way 
in addressing these needs. 

H.R. 3130 

H.R. 3130 is an important step forward in promoting science and engineering edu- 
cation to American students. The United States is currently importing as many en- 
gineers as it graduates each year. At current rates, the supply of American engi- 
neering graduates will continue to fall while the number of H-IB visas (or requests) 
will continue to rise. By implementing the provisions contained in H.R. 3130 institu- 
tions of higher education can begin to build programs to help promote science and 
engineering education to American students. i j x* 

However, it is important that H.R. 3130 contain mechanisms for not only identi- 
fying high performing programs (which it currently does) but riso directly 
helping these programs create systemic national change. It is critical that successfm 
programs get the federal support to move from impacting only a fortunate few to 

opening opportunities for all. . ^ • x- r xi_ 

Tlie legislation also needs mechanisms for increasing the participation or the cor- 
porate community in addressing our workforce needs. American industry despite its 
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heavy reliance on the importation of scientific and engineering talent is umquely ca- 
pable of influencing future trends in education. Compames should not only be en- 
couraged to seek partnerships with the American education system, but should be 
rewarded for accepting this cnallenge. 

Conclusion 

A program to promote basic engineering and technology education in the K— 12 
curriculum is important because it reinforces the idea that a science and engineer- 
ing career can be a rewarding experience while given the student an opportumty 
to participate in the 21st century. Without ^s opporhinity, students will continue 
to unaware of the true nature of engineering and science professions. 

In toda/s current K-12 curriculum, the emphasis on science and math education 
is put on teaching theoretical concepts that often do not attempt to m^e the mate- 
rifid relevant to the daily lives of the student. A prelimin^ engineering education 
curriculum would serve to motivate students to cs^eers in science and technology 
by removing the existing barriers of misundersta n d in g that so often discourage stu- 
dents from these challenging fields. The curriculum would work to make theoretical 
scientific concepts relevant to the daily lives of the students, offering the student 
the opportunity to see how their math, science, and physics courses can be applied 
to the commercial products they see and use. By malong the connection between 
theoretical coursework and daily life, we hope to transform these student from end 
users of technology to the eventual researchers and designers who will one day 
change the world. 

[1] U.S. Department of Education, National Center for Education Statistics, Higher 
Education General Information Survey (HEGIS), “Degrees and other Formal 
Awards Conferred,” Surveys, and Integrated Post Secondary Education System 
(IPEDS), “Completions Surveys.” 

[2] Seymour, E., 1995. Revisiting the “Problem Iceberj^: Science, Mathematics, and 
Engineering Students Still Chilled Out. Journal of College Science Teaching, 24: 
392-400. 

Biography for Geoffrey C. Orsak 

Geoffrey C. Orsak, Ph.D., is Executive Director of The Institute for Engineering 
Education at SMU, Director of the national precollegiate engineering proCTam The 
Infinity Project SM, and Associate Dean for Research and Development m the School 
of Engineering at SMU. Prior to coming to SMU, he was Presidenti^ Fellow and 
Associate Professor of Electrical Engineering at George Mason University. 

In addition to Ws current academic activities. Dr. Orsak is serving on the Execu- 
tive Committees of the Texas Engineering and Technical Consortium and the Tech- 
nology Leadership Academy sponsored by the Gates Foundation and based at the 
Texas Association of School Administrators. He also serves as Committee Member 
of the Texas State Board for Educator Certification on Physical Science, Mathe- 
matics, and Engineering and is the lead organizer of the newly formed TexM Engi- 
neering Education Pipdine, a consortium of foinrteen of Texas’ largest engmeering 
schools aimed at increasing the number of engineers and computer scientists pro- 
duced by Texas’ colleges and universities. He nas been a past member of ^e De- 
fense Science Study Group, a program “that introduces outsta n d in g young srientists 
and engineers to challenges facing national security” sponsored by T^e Institute for 
Defense Analysis, and he is tie recipient of the first ever KPMG High Tech Award 
for Community Service for his work on The Infin ity Project (2001). 

Dr. Orsak is the lead co-author of the very first high school engineermg textbook 
“Multimedia and Information Engineering” (Prentice-Hall, 2001) being used in 
schools in 12 states. He is a past Associate Editor for the IEEE Transactions on Sig- 
nal Processing and Guest Editor for a Special Issue of the Si^al Processing Maga- 
zine on Engineering Education. He has participated in organizing numerous inter- 
national technical meetings including the 2001 IEEE International Symposium on 
Information Theory, the 2000 IEEE Digital Si^al Processing Workshop, tl^ 1999 
IEEE Wireless Communications and Networking Conference, the 1996 CRASP 
Workshop on “Non-Gaussian Signal Processing,” the 1994 Information Th^ry Work- 
shop on “Information Theory and Statistics,” and the 1993 IEEE International S 3 m- 
posium on Information Theory. In 1995 he co-founded SPEC — ^The Signal Processing 
Education Consortium, a geograpWcally distributed consortium of faculty whose aim 
is to advance Digital Signal Ifrocessing education at the imdergraduate level 
through the use of Internet technologies. 

Dr. Orsak has published extensively on problems in the area of wireless commu- 
nications, signal processing, information theory, and engineering education and is 
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quoted widely in the national media on issues pertaining to the shortage of engi- 
neers in the United States workforce. . , — . 

Greoffrey C. Orsak received his BSEE, MEE, and Ph.D. degrees in Electrical Engi- 
neering from Rice University. He can be reached at gorsak@theinstitute.smu.edu 



2246 Rayburn House Office Building 
Washington. DC 20515-3223 

Dear Rej^sentative Boehlerl; 

This letter is in support of my testimony to the US House of Representatives' 
Committee on Science. 

My work associated with the topics for which I will testify has been su|:H^rted by the 
National Science Founcteition Enough a supplemental grait of the Dallas 
Independent School District Urban Systemic Program, And subject to final approval 
by DUE» the Institute for Engineering Education at SMU will also be obtaining funding 
from the. Departmerrt of Education under the Fund for the Improvement of Secondary 
Education. 



Mr. Smith. Dr. Smatresk. 

STATEMENT OF NEAL J. SMATRESK, DEAN OF SCIENCE FOR 
THE UNIVERSITY OF TEXAS AT ARLINGTON 

Dr. Smatresk. Thank you. 

I’d like to thank the U.S. House of Representatives Committee on 
Science and Congresswoman Johnson for organizing toda5r’s event. 

I’m Neal Smatresk, the Dean of Science at UT— Arlington and 
outgoing Director of the Texas Science Careers Consortium, rep- 
resenting about 20 major science programs in public umversities 
arormd the State. 

Nationwide, the number of U.S. students entering science ^d 
math in higher education is declining. We are dependent on foreign 
graduate students to inhabit our graduate programs in chemistry 
and physics. In fact, about 70 percent of physical science’s graduate 
students nationwide are foreign nationals. 

As the economies of the coimtries we recrmt most heavily from 
expand and they do a better job retaining their best and brightest. 
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we will experience a gap in our production of scientists, and that 
will be a threat to our national economy, as well as to our national 
seciuity. 

Now, the National Science Foimdation was founded over half a 
century ago to address just this issue. It was clear then, as it is 
now, that it would take a significant effort of national scope to be 
sure that America would maintain its position of technological and 
scientific leadership in the world. Yet, along the way something cu- 
rious happened. Despite the fact that our economy has been radi- 
cally transformed in the past 20 years as the Sputnik area £md 
post war baby boomers produced the largest growth of scientific 
and technological innovation in human history, the students in our 
pubhc schools and universities are not, by and large, interested in 
facing the rigors of science and math curricula. They are imaware 
of emerging careers in areas like nanotech, genomics and 
proteomics, and they struggle to pass introductory college science 
and math classes. A generation of students who are computer lit- 
erate and who are surroimded by technological miracles have re- 
jected science and technology. 

There are many immediate causes for this. In a nutshell, they 
are that there aren’t enough well-trained and well-qualified K— 12 
science and math teachers. In fact, we graduated one certified 
physics teacher in the State of Texas last year. We are lacking 
leadership and connections and support from higher ed, K-12 
teachers struggle to teach contemporary science that motivates stu- 
dents to choose science and technology careers. 

While higher education is a hnk between K— 12 education and in- 
dustry, we have not partnered as effectively as we should with edu- 
cators or employers, and we typically do not embrace educational 
and workforce development issues. And finally, we have system- 
ically failed to instill the discipline and motivation needed for stu- 
dents to be successful in science and technology careers. 

Another problem with the issue of teachers teaching out of dis- 
ciphne is that it’s significant that in many of the districts where 
there are up to 40 percent of science and math teachers who 
haven’t received primary certification in their chosen field that 
they are teaching. We have large minority populations, thus we 
have disproportionately disabled Hispanic and African American 
students from choosing science and math careers, and this is pretty 
critical because we are in a state that’s rapidly becoming a minor- 
ity/majority state. 

Even well-trained teachers have difficulty keeping up with con- 
temporary issues and careers. Most students have already rejected 
SMET careers by the time they get to college, and when they get 
to college they are poorly prepared for the rigors of science and 
math. Their entry level classes don’t emphasize contemporary 
issues or careers, and we lose over 50 percent of the students who 
want to be science and engineering majors in their first two years. 

To achieve sustaining reform, we need teachers who are well pre- 
pared in science and math content. We need to better connect con- 
temporary issues and career development through our K— 16 cur- 
riculum, and we need to instill a greater commitment to workforce 
development in K— 12 education and higher education science and 
technology faculty, and in their graduate students. 
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Working closely with local school districts, like the Dallas Inde- 
pendent School District and Narvella, we’ve developed a senes ot 
innovative programs designed to engage teachers and raise tneir 
understanding of contemporary science and emerging carers. 
We’ve also tried to supply graduates with the science content they 

need to be current. ,, ^ ^ ^ , t j- 

We have an MAIS program, a Master of Arts and Interdiscipli- 
nary Science, and this program has been really exciting for ”^6 
cause I teach in it personally, and I get to t^k to teachers about 
what’s going on right now, today, ^ey take it back to their class- 
room the next day, and they inject it into their lesson plans. 

We sponsor a number of events designed to motivate stu^nts, 
summer science and engineering programs, the ExxonMobil Texas 
Science and Engineering Fair and others. The same philosophy in 
serving the pubhc has been developing in our o\m undergraduate 
and graduate level programs. We’ve been expanding pubhc/pnvate 
partnerships, internships and curriculum development. We are ex- 
posing students to more contemporary issues and preparing them 
for positions in a high-tech marketplace. We are working with 
Texas Instruments, that makes three of us, to better co^ect stu- 
dents to careers and to provide workforce development chairs that 
help to get the students exposed to really modem issues like 
ndJiosci0HC0 . 

H.R. 3130 provides an opportunity to invest in universities who 
have already demonstrated their commitment to workforce develop- 
ment, so that they can quickly ramp up effective programs, but m 
the long run sustaining systemic change will require a tar greater 
and more broadly distributed effort. » ^ 

A few comments before I go. How many of you felt your math or 
chemistry class was relevsmt? Raise your hands, this is a 

technological audience. I’m happy to see as many hands up as i 
have, I’m not sure if we went out to a local school system we would 
find that many. 

How many of you heard about careers outside of med^ine, engi- 
neering, or allied health, when you went to school? Rmse your 
hands. We believe that students can’t choose jobs they’ve never 
heard of, and we’re creating progrmns that coimect our students to 
careers within the context of a rigorous traditionm education, in 
brief, we are changing our culture to better serve the needs ot the 

Now, I have a whole class of DISD teachers, and I let them look 
over some of the legislation, and we talked aboiff this, mid they 
made one point that I thought was quite salient. They pointed out 
to me that we are trying to fix this problem with what appears to 
be a single year’s pay for Alex Rodriguez of the Texas Rangers. 
Now that’s a staggering amount of money, don’t get me wrong, 
that’s $25 million, but it’s a small amount compared to the enor- 
mity smd national significance of this problem. I think Alex 
Rodriguez is great, don’t get me wrong, but maybe, just maybe, we 
need more role models in science smd technology and a few new he- 
roes. 

Thank you. 

[The statement of Dr. Smatresk follows:] 




78-959 D-3 




i 



30 



Prepared Statement of Neal J. Smatresk 

Our economy has been radically transformed in the past twenty years as the 
Sputnik era and postwar baby boomers produced the largest growth of scientific and 
t^hnological innovation in human history. An ironic side effect of the prosperity 
and technology produced by our new economy is that interest in science and math 
careers is steadily declining. It is increasingly hard for high school students to make 
informed career choices in a science and technology marketplace characterized by 
change. Few counselors or secondary teachers have kept up with the changmg mar- 
ketplace, and they are not equipped to help them so they defer to universities, the 
last link in the chain connecting education to careers. 

Compounding this problem is that science and math is increasingly being deliv- 
ered by faculty teaching out-of-discipline who do not have strong content training. 
In some metropolitan areas in Texas, as many as 40 percent of science and math 
teachers did not receive their primary certification in science or math. It is signifi- 
cant that many of these ^stricts have large minority populations, thus we have dis- 
proportionately fewer Hispanic and African American students choosing science and 
math careers in a state that is rapidly becoming a minority — majority state. In the 
State of Texas, about 30 percent of middle schom science teachers and about 20 per- 
cent of high school science teachers do not have science certification. Texas grad- 
uated one certified physics teacher and 14 certified chemistry teachers last year. We 
needed 400 certified physical sciences teachers. A similar shortfall occurred in mid- 
dle school, and the gap is widening every year. We need to produce more certified 
science arid math teachers and we need teachers who can make science and math 
relevant by addressing contemporary issues. 

The shortage of qualified math and science teachers and the chilling effect it has 
had on student peirormance in the U.S. has been well documented in a number of 
prominent studies (like the TIMSS). The decline in science achievenaent also threat- 
ens economic development, our global position of leadership in science and tech- 
nology, and even the ability of citizens to make informed choices in an increasingly 
tec^ological culture. While responses to this problem typically involve developing 
“model” programs and quick fix professional development projpams leading to re- 
form, many of these initiatives seem to be largely ineffective. Tms arises for a num- 
ber of reasons including: 

• There are few incentives for undergraduate students or in-service teachers to 
pursue science and math education programs. 

• Substantive content tr ainin g and professional development for science and 
math teachers who are not trained in science or math is too expensive on 
their modest salaries. 

• Science and math programs in higher education have given little attention to 
teacher training. 

• Ph.D. level scientists are rarely conversant in K-12 educational problems. 

The results of these K-12 problems are that most students have already rejected 
science, math and technology careers by the time they get to college. This is parti^- 
larly true, as noted above, for minority populations. Even in groups of students in- 
terested in science, career interest surveys I have taken from large groups of sec- 
ondary students reveal remarkably limited understanding of career opportunities. 
Invariably students identify their top career choices as doctor or marine biologist 
(one of the hardest fields in which to find a job), with a few interested very generi- 
caUy in science or engineering (most often as a result of a parent). None of them 
ever tells me they want to work in bioinformatics (one of the hottest and Mghest 
paying jobs for the next decade), proteomics (heralded as the next wave of biotech), 
or nanoscience (one of the best funded and most needed research areas). To put it 
plainly, students can't get excited about or choose careers they never heard of 

Those students who do decide on science or engineering majors in higher edu- 
cation are poorly prepared for the rigors of science and math, will often not get the 
career resource support they need, and will take fireshman and sophomore classes 
that seem quite abstract and do not emphasize contemporary issues or linkages to 
careers. Thus we lose over 50 percent of entering science and engineering majors in 
their first two years. 

It is fair to ask whether we have taken a considered approach in developing our 
undergraduate curriciila to accoimt for the fact that about 70 percent of the SMET 
workforce is hired by industry and 12 percent by educational institutions, with the 
balance working for government. In general our training focuses on molding stu- 
dents in our own image, yet there are several important cultural differences be- 
tween the academic and industrial workplace. Industrial research is generally team 
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oriented, focused on a product, moves fast, is quite focused on an outcome, is fund^ 
internally and may produce a patent rather than a publication. Academic rese^ch, 
on the other hand, tends to be done individually, is slower paced and more self (h^ 
rected, can be all encompassing and may change focus because it is more about in- 
quiry than a product, is funded from outside the institution and produces a manu- 
script. While there are converging forces favoring more team science in acackmia, 
most science curricula do not address the differences between academic and indus- 
trial research, nor do they provide relevant outside work experiences. 

Summarizing the major challenges we face: 

• K— 12 education does not stimulate SMET career choices. 

• Teachers generally cannot afford graduate education. 

• A growing number of students are being taught by science teachers not cer- 
tified in that area. 

• Poor science teaching may disproportionately affect minority students. 

• Students entering SMET fields in college are poorly prepared and often fail. 

• Most SMET majors do not see the relevance of their lower division under- 
graduate classes and often lose their motivation. 

• A corollary to this is that contemporary science and internships are only em- 
phasized in upper division and graduate classes. 

• Outside of the health professions, there is a systematic failure to get K-16 
students thinking about and engaged in making SMET career choices or expe- 
riences. 

• Practical learning experiences, and contextual learning are not favored in K— 
16 SMET learning environments. 

• There is a curricular disconnect between academic and industrial employers 
needs. 

• We are not producing enough K— 12 science and math teachers and those who 
are trained often have serious deficits in their content knowledge. 

• Ph.D. level scientists are rarely conversant in educational problems. 

• The task of tr ainin g science and math teachers is t 3 mically left to a small 
cadre of research inactive faculty or non-scientists (mthough they ^ gen- 
erally quite dedicated). Because of this, science education is marginalized and 
mainstream issues and contemporary science may not be emphasized. 

By the year 2005, the demand for biologists is expected to grow 27 percent, phys- 
ical scientists 21 percent, engineers between 14%-20%, geologists 22 percent, com- 
puter scientist 35%-40%, and physicians 35 percent. 

To help our students understand the opportunities in the modem marketplace 
and to provide them with well-defined career paths that facilitate their entry into 
these rewarding professions we will need to:. 

• Recruit better trained K— 12 science and math teachers. 

• Provide funds to let science and math teachers improve their content skills 
in graduate programs — great science teachers produce great science students. 

• Change the culture of higher education faculty and engage them more in K- 
12 issues and teacher preparation. 

• Make accommodations for the increasing the number of graduates who will 
be taking industrial positions. 

• Emphasize contemporary science, relevance and career counseling in K— 16. 

• Do a better job of recruiting and retaining SMET students. 

• Provide better science and math teaching to minority commumties. 

• Forge stronger public/private partnerships. 

• Make graduate student education in SMET reflect these values, or they will 
not persist. 

I feel that H.R. 3130 will sere as an excellent catalyst in the higher education 
community to help meet the challenges outlined above. I noticed that the bill stipu- 
lates no fewer than 10 awards will be made. I am emphatic in my belief that we 
need to move from model to ramp up as quickly as possible, and that the funds from 
this and similar programs should be re^onally distributed to deliver the greatest 
local/regional/state wide effect. Awarding more small grants would probably be more 
effective and would aid “front line” institutions like UT-Arlington better than mak- 
ing a few awards to elite institutions. 
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If we cannot increase K-16 SMET interest and achievement, economic develop- 
ment will slow, we will not meet the employment needs of our high tech industries 
and we will continue to have jobs seeking apphcants rather than applicants seeking 
jobs. We have developed a number of approaches to hepn adi*essing these problems 
at UTA, and in the T^xas Science careers Consortium (discussed below). 

What UT-Arlington Is Doing 

The UT-Arlington College of Science has been a leading force in the science edu- 
cation and wormorce development renewal effort here in Texas for the past three 
years. Working closely with local school districts, the College has developed a series 
of innovative programs desimed to engage teachers, and raise their understanding 
of science and the remarkable careers that are emerging. This same philosophy has 
guided the College in developing its own programs at the undergraduate and grad- 
uate level. In brief, we believe that students can’t choose jobs they never heard of, 
and through the leadership provided by the Dean, Chairs and faculty in the College 
of Science at UTA, we are creating programs that help better connect our students 
to careers, within the context of a rigorous traditions science education. Below is 
a sampling of programs that we feel have been effective in addressing education and 
workforce issues. 

Science Education and Career Center 

The Science Education and Career Center (SECC) at UTA is committed to in- 
creasing the numbers of engineering and science majors preparing for science, math, 
and teclmology professions by addressing two important goals: (1) preparing more 
and better qu^ined K-12 math and science teachers, and (2) creating workforce de- 
velopment programs which prepare more graduates to enter the high tech work- 
force. The SECC has gained statewide attention for its efforts. Its activities involve 
educational initiatives, curricxilum development, and workforce partnerships that 
draw on the faculty resources of at least 15 different academic departments as well 
as partnerships with many of our local industries. The SECC has been supMrted 
by the Texas Workforce Commission and line item funding from the State of Texas. 

The Texas Science Careers Consortium 

The Texas Science Careers Consortium (TSCC). The COS at UTA was invited to 
develop a state wide consortium of higher educational institutions to help promote 
and expand workforce development and professional development programs in un- 
der^auuate and graduate science and math education. Funded by School to Careers 
funds and the Texas Workforce Commission, The TSCC cxirrently has 17 institu- 
tional members and serves to spread workforce development and best science edu- 
cation practices around the state. The overarching mission of the TSCC is to assem- 
ble colleges of science to address critical issues facing our state’s future science and 
technology workforce. The goals of the consortium are: 

• To help inject career development information into K-16 Science and Math 
curricma. 

• To expand workforce and career development opportxinities for students in 
Colleges of Science across the State. 

• To develop closer ties to science and technology industries in the State. 

• To provide outreach opportunities for local K-12 science teachers and their 
students. 

• To run a semiannual statewide conference called Shaping the Future in 
Science and Math Education, patterned after an NSF sponsored program (see 
below). 

• To help organize and sponsor the Texas State Science and Engineering Fair. 
Teacher Training Initiatives 

• Master of Arts in Interdisciplinary Science and Master of Arts in Mathe- 
matics for Teachers were both started this year. We have just initiated two 
new degree programs for teachers who want to receive MA degrees: the MA 
in Interdisciplinary Science and the MA in Mathematics. These programs will 
help to produce superior science and math teachers who will motivate our 
children with interactive and hands on approaches in teaching science. This 
program has been supported and developed with the Dallas Independent 
School District, and by the NSF Urban Systemic Program. We have also just 
received funding in collaboration with the School of Education and the Hurst 
Euless Bedford School District to provide scholarship support for teachers in 
HEB. Currently 40 teachers from DISD and mid-cities schools are enrolled in 
MA Science and Math programs designed to lead to science educational lead- 




7 



BEST COPY AVAILABLE 



33 



ership in DISD. Students complete 36 hours of instruction. Classes are taught 
by Ph.D./Master Teacher teams offering TEKS-compli^t hands-on cumcul^ 
The classes are designed specifically to meet needs of in-service teachers and 
build their content skills. 

• We are currently developing an undergraduate science and math teacher 
training track, modeled after the UTeach program at UT-Austin. 

• Professional Development/Teacher Mentoring — Facility at UTA mentor teach- 
ers and provide professional development. Two recent examples include 1) 
Teacher curriculum development with workforce emphasis in Bioscience in 
the Allied Health Fields; and 2) QuarkNet, a 6-year mentoring project in par- 
ticle physics, supported by the FermiLab which will eventually reach more 
than 720 teachers, 100 physicists and 100,000 students. 

• TSCC--South Texas Initiative. The COS is proposing to the TSCC to estab- 
lish a state-wide effort to foster development of science Ph.D. programs in 
South Texas, and provide the higher educational support needed to improve 
K-16 science and math education throughout Texas. 

K-12 Outreach Programs 

• Summer Science Institute — ^A summer science school offered to Jumor High 
and High School students for the past three years. Foi^ week, full day, 4-day/ 
week, program brings hands-on science and careers i^ormation to 200 stu- 
dents enrolled in classes in the following science disciplines: Phy^cs, Chem- 
istry, Psychology, Math, Biology and Geology, with Anatomy and Physiology, 
Bioscience/Biochemistry and Astronomy added in 2000 due to high student in- 
terest. Low teacher/student ratio gives students the opportumty to explore 
subjects more deeply than in the traditional classroom. 

• ExxonMobil Texas State Science and Engineering Fair— sponsored by 
ExxonMobil, UT-Arlington, Texas Workforce Commission, the TSCC, and The 
Higher Education Coordinating Board, Executive Director, Neal Smatresk. 
This event brings 1000 students in grades 6 through 12 from around the state 
to compete for prizes and scholarships to TSCC schools. The College of 
Science is trying to build and expand the state network to involve more stu- 
dents. 

• Job Shadowing— UTA hosts many opportunities to offer high school students 
the ability to work alongside a practicing research scientist. 

• Career Fairs — UTA enjoys many opportunities to expose students in the com- 
munity to the experiences available to them in all disciplines of science. 

• Shaping the Future Conference— Sponsored by the Texas Workforce Commis- 
sion and the National Science Foundation, tMs State-wide conference 
brought together over 200 key stakeholders from industry, K— 12 educaticm, 
higher education, workforce development and government to discuss the 
issues of education and workforce development in science, math and tech- 
nology, which will result in a series of recommendations for further action 
and governmental consideration. Recommendations posted on the web site: 
WWW, uta.edu / cos / theFuture 

• Shaping the Future II— We will be running this conference every two years 
through the Texas Science Careers Consortium. It will be centered around 
science and math education and workforce development. The focus will be on 
legislative action and science renewal efforts for K-16 education. Rec- 
ommendations posted on the web site: www.uta.edu I cos I theFuture 

Other Workforce Development Activates 

• Welch Chair in Materials Sciences and Workforce Deyelopmentr-We have 
partnered with TI to receive $150,000 toward the $2 million endowed Welch 
Chair. This innovative program will help e^edite the movement of students 
in physical sciences into industry, and will better connect our technology 
transfer efforts to the community. 

• Arlington Technology Incubator. This public private partnership between 
UTA Science and Engineering, and the Arlington Chamber of Commerce will 
be funded through a variety of federal and local agencies, and will serve to 
better foster technology transfer. By building the inoibator on campus, it will 
serve as an ideal venue to connect local high tech industries to our research 
efforts and will help to provide a “real world’ working environment for our 
students. 





34 



• UTA Science Workforce Taskforce Meeting, hosted this past November with 
representatives from industry, government and education from aroimd the 
state, including Joe Krier and a number of state officials. 

• We have developed a number of new degree options for students that help 
focus their attention on career pathways. These include combined BS/MS pro- 
grams that can be completed in five rather than six years that lead to a MBA 
or an MBA in Health Care or Biomedical Engineering. New forensic science 
options in Chemistry and Biology, new petroleum geosciences and petroleum 
engineering options, a series of new career oriented options in psychology, and 
a 7-year medical school program have been developed. We are also revamping 
our BA deCTee plans to better support science and math teacher education 
programs. A new focus will stress interdisciplinary programs oriented towards 
emerging fields, 

• A new articulation program with UNT Health Science Center/TCOM will 
guarantee UTA stuaents meeting certain standards entrance into TCOM 
medical school, and we are currently developing partnerships with all the pro- 
grams at the UT Southwestern School of Allied Health Professions. 

• We have coop training or internship training for imdergraduate and graduate 
majors opportunities in four of our six departments. 

• UTA/Community College Tech Degree Transfer Program — The COS has 
agreed to take technic^ majors from associate degree programs, and apply 
them towards imdergraduate credit as part of a major in select areas, thus 
expediting transfer firom CCs to 4-year programs. 

UTA Undergraduate and Graduate Education 

• Alliance for Minority Participation Program, supported by NSF. Fosters mi- 
nority student recruitment into SMET through mentoring and research expe- 
riences. 

• Articulation Agreement: UTA and UNT Health Science Center’s College of Os- 
teopathic Medicine have reached an agreement to guarantee an agreed num- 
ber of qualifying students with a more streamlined, 7-year path toward their 
D.O, medical degree. 

• Articulation Agreement: UTA’s College of Science and UT Southwestern’s 
School of Allied Health have developed an articulation agreement to develop 
paths that lead UT-Arlington’s students to automatic acceptance to various 
health profession programs taught at UT Southwestern. 

• Options Programs: Options programs have been added to Psychology, Geology 
(General/Professional, Environmental Science, Engineering), and Biology 
(Medicine and Society, Health Administration, Research, Sports Medicine — 
Apphed or Orthopedics, Computer Science, Infectious Diseases, Environ- 
mental Biology, Quantitative Biology) degrees. These degree plans have a ca- 
reers focus to better prepare the student for the work place. 

• 5-Year Dj^ree Plans: The College of Science has added new 5-year de^ee pro- 
grams: The Bachelor of Science in Biology with Masters of Science in 
Healthcare Administration, Business Administration and Biomedical Engi- 
neering, and proposes the following in the Psychology Department: BS/MS In- 
dustri^Organizational; BA/MS Health Care Administration; and a BS/MS in 
Business Administration. At the end of these programs, the student who has 
met the curriculum requirements is awarded the Bachelors and Masters de- 
grees concurrently. 

• Environmental Science and Engineering: This program has been redesigned 
to provide a CTaduate student an integrated, multimsciplinary education, nur- 
tured through a carefully tailored degree program requiring a breadth of un- 
derstanding and mastery of a spectrum of scientific and engineering prin- 
ciples. Among the goals is to provide students who have earned engineering 
or science imdergraduate degrees a common ground for interdisciplinary com- 
munication, an understanding of the environment, and competence in a dis- 
cipline that will enable him or her to evaluate and solve complex environ- 
mental problems. 

• Mid-Level Math Science Certification and Composite Science Certification Pro- 
grams: Given the shortfall of qualified physics and chemistry teachers, and 
considering the strong market for hiring BS level physical science students, 
we feel the demand for physics and chemistry teachers will be met primarily 
through students taking composite science certification. The ideal major and 
the major with the most students is biology. Thus, we have added a BA Biol- 
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ogy program to our inventory that is targeted at creating teachers with com- 
posite science certification. The curriculum will be augmented with physics 
and chemistry classes for teachers. 

Migor Events Sponsored by UT-Arlington 

• Texas Workforce Forum (Texas Workforce Commission) 

• ExxonMobil Texas Science and Engineering Fair (ExxonMobil, Texas Work- 
force Commission, Coordinating Board, UTA, Intel, Texas Instruments and 
others) 

• Shaping the Future I and II (NSF) 

• Summer Science Institute (Texas Workforce Commission) 

• Alliance for Minority Participation (AMP — ^NSF) 

• Ronald McNair Program (TRIO Program) 



Dr. Neal J. Smatresk, Dean of Science at The University of Texas at Arlington 
received his Ph.D. in Zoology from the University of Texas at Austin in 1980. Fol- 
lowing post-doctoral training at the University of Pennsylvania School of Medicine 
he joined the UTA Department of Biology in 1982. IDs research in respiratory 
neurobiology has resulted in over 50 papers and book chapters, and several awards 
from the National Science Foundation and National Institutes of Health. While 
maintaining an active research laboratory he has received recognition for his teach- 
ing and leadership activities, and won the Chancellor’s Coimcil Award for his teach- 
ing at UTA. He has also actively developed community science programs, science 
outreach programs, and teacher professional development programs throughout his 
career. As Chair of Biology he initiated a major career development program for al- 
lied health students sponsored by Johnson and Johnson, and more recently, as 
Dean, began the Texas Science Careers Consortium (TSCC), involving many of our 
major state universities, dedicated to improving career awareness and professional 
development for science and math majors. This project, funded by the Texas Work- 
force Commission, has helped link science education to industri^ employers needs 
in the state. He has developed new pre- and post-service science and math education 
programs with the UTA School of Education to help the region meet the critical 
shortage of qualified science and math teachers, and is currently working with 
DISD on their USP program. He also directs the ExxonMobil Texas State Science 
and Engineering Fair, an event that gives students across the state a chance to gain 
direct research experience. The College of Science at UTA also hosted the NSF spon- 
sored Shaping the Future in Science and Math Education Conference in 1999, and 
repeated the conference in 2001, with plans to run it in different regions of the state 
every two years. The theme of last falls conference which assembled key stake hold- 
ers from education, industry and government was * Working Together to Prepare 
Students for Tomorrow’s Careers.” He is now working with the TSCC to develop 
partnerships with UT sister institutions in South Texas to foster better K— 16 
science and math programs, and economic development in the Rio Gr^de Valley. 
He is also an active participant in technology transfer through the Arlington Tech- 
nology Incubator, a partnership between the Arlington Chamber of Commerce and 
UT-Arlington. and a number of major industrial partners, including: Texas Instru- 
ments, Lockheed Martin, and others in the North Central Texas high tech arena. 
For more information about the innovative programs at UTA, the Science Fair and 
the Shaping the Future Conferences, visit our web site at http:! I www.uta.edu I cos I 
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JOe Honorable NiicK Smith , Chajnman 

Subcommittee on Research 

Committee on Science 

U.S. House of Representatives 

Suite 2320 Rayburn House Office Building 

Washington, D.C. 20515-6301 

Dear Congressman Smith: 

i would like to thank the Committee on Science for the opportunity to testify before you 
during the 107“^ Congress on the critical need to strengthen and improve K-16 science, 
engineering and math education. 

I currently have no NSF awards or other federal funding^ but do participate in the NSF 
Urban System Program Ad\rtsory Board for Dallas Independent School District. Our 
institution participates in the NSF Alliance for Minority Participation Program. I have no 
other sources of funding supporting the subject matter upon which I am testifying. 

Again, i appreciate this opportunity and would be pleased to provide any additional 
information that might be helpful to the committee. 
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Mr. Smith. Dr. Jenkins. 

STATEMENT OF SEBETHA JENKINS, PRESIDENT OF JARVIS 

CHRISTIAN COLLEGE 

Dr. Jenkins. Mr. Chairman, I’m Sebetha Jenkins, President of 
Jarvis Christian College, but here today representing the Umted 

Negro College Fvmd, UNCF. . 

Since 1944, UNCF has been committed to increasing and improv- 
ing access to college for African Americans, and that orgamzation 
remains steadfast in its commitment to enroll, to nurture, and 
graduate students who often do not have the social and educational 
advantages of other college bound populations. 

Before I begin, let me say a very special thank you to our es- 
teemed Representative from Texas and our RanMng Member on 
this Subcommittee, Congresswoman Eddie Bernice Johnson, ^e 
has, indeed, been a special friend and a strong supporter of UNCr 

over the years. ^ ±. 1 . xitiriTT 

Mr. Chairman, there is no more important partner in the tlBCU, 

the historically black college mission, than it is to provide excel- 
lence and find a partnership in excellence, and equal opportumty, 
than the Federal Government. The Federal Government then be- 
comes the best partner in our providing excellence and quality edu- 
cational opportunities. ^ 

I want to point out at the onset of my testimony that given the 
extraordinary needs of this category of special imssion institutions, 
and the educational and family financial barriers facing our stu- 
dents, there is, indeed, a need. In spite of these chmleng^, as 
many of you know, HBCUs have accomplished much. They offer a 
wealth of resources and available talent that have benefitted our 
country for more than a century and are noted for their consistent 
standards of excellence and outstanding achievement. 

Your hearing today provides the perfect opportunity to under- 
score how together Congress and HBCUs can address the chal- 
lenges associated with preparing a 21st centimy workforce and 
strengthening and improving science, math, engineering, ^d tech- 
nology education. Who better, who better to help address the sever- 
ity of shortfalls in the science, math, engineering and technology 
workforce than the group of institutions that have the stTOngest 
record among all institutions of higher education nationwide and 
producing African American college graduates and professionals. 

With the current demands of the economy for more scientific and 
technical workers," and the parallel under-representation of Afinc^ 
Americans and other minorities in these fields, it is dear that this 
Nation still has not fully tapped into and utilized HBCUs ^iid their 
human resource pool. This is not to say that UNCF member insti- 
tutions and other HBCUs do not have their ovm umque challenges 
in preparing students for the globally competitive economy of the 
21st century. In fact, science learning environments at HBCUs, in 
many instances, require either major renovation or replacement 
and this information is substantiated in an NSF report that found 
that HBCUs accounted for 80 percent of the total deferred projects, 
especially in science, math and engineering on our minority serving 
community. And, these deferments on our campuses are generally 
due to the lack of funding. These deficits hinder, not only our 
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HBCUs’ strong track record in training and graduating minority 
scientists, mathematicians and engineers, but also limits opportu- 
nities for faculty to conduct cutting-edge research, much of which 
students would be involved in as a part of their instruction. 

There do exist strategies and programs, Mr. Chairman, for us to 
draw upon in addressing the issue before the Committee today. My 
statement for the record outlines both those private sector efforts, 
in which UNCF has taken a leadership role to support students 
pursuing SMET careers and the poor federal initiatives at the Na- 
tional Science Foundation upon which all HBCUs depend on to ex- 
pand and to strengthen the individual student and institutional ca- 
pabilities in theses areas. 

I wish to focus then on NSF programs that are the nucleus of 
the federal activity in this regard. Jarvis Christian College’s experi- 
ence with the NSF programs, as well as those of other HBCUs, 
while beneficial in the short term is restricted for the most part. 
The reason for this is explained simply, a mere 1 percent of the 
more than $2.7 billion in NSF funding that went to ^1 institutions 
of higher education went to HBCUs. How can HBCUs, let alone 
this Nation, seriously aim to increase the number of minority 
mathematicians, scientists and engineers, minority math and 
science teachers, not to mention address the xmder-performance of 
minority students in these subjects, with this obvious funding dis- 
parity? 

The recommendations that I would like to offer this Committee 
to address the national workforce shortages in these fields are then 
as follows: Congress should modify existing authority to establish 
an EPSCoR-like program for minority serving institutions, MSIs, 
that would allow the NSF’s poor HBCUs and MSI programs to be 
sustained and expanded, as well as allow for the creation of a new 
effort to address the SMET’s teaching and learning infrastructures 
at HBCUs. 

Second, Congress and NSF should support an HBCU centers pro- 
gram for the production of minorities K-12 math and science teach- 
ers and other relevant professionals. These centers, which could be 
a model for replication, would bring to the training process state- 
of-the-art training and technologies for, not only undergraduate 
math and science matriculates, but also could be adopted to math 
and science teachers in the workforce. 

Adequate funding for these efforts should be provided. Legisla- 
tion that this Committee is deliberating could certainly and readily 
incorporate these ideas. 

Members of the Committee, programmatic impacts including re- 
cruitment tools for our students, research and technology intona- 
tion into curriculum reform, and raised educational expectations 
are a few of the positive effects we can expect with these rec- 
ommended investments. Societal returns include not only an ade- 
quate supply of scientists and engineers, but also an array and di- 
versity in the workforce. 

Mr. Chairman, I appreciate the time you’ve given me to present 
the views and recommendations of the United Negro College Fund, 
and I offer you the vast resources and talents at our HBCUs in 
order to address the critical national issues at hand. 

Mr. Smith. Dr. Jenkins, thank you. 
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[The statement of Dr. Jenkins follows:] 

Prepared Statement of Sebetha Jenkins 

Good afternoon, Mr. Chairman and other distinguished Members of the 
committee. I am Dr. Sebetha Jenkins, President of Jarvis Christian College and am 
here on behalf of the United Negro College Fund (UNCF), the Nation s oldest and 
most successful African American higher education assistance organization that is 
led by William H. Gray, III, President and CEO, Since 1944, UNCF has been com- 
mitted to increasing and improving access to college for African Americans. The or- 
ganization remains steadfast in its commitment to enroll, nurture, and graduate 
students who often do not have the social and educational advantages of other col- 
lege bound populations. Before I begin my testimony, I want to say a special thank 
you to the esteemed Representative from Texas and Ranking Member on this Sub- 
committee, Congresswoman Eddie Bernice Johnson. She has been a special friend 
and strong supporter of UNCF over the years. Her leaderslup on behalf of the Na- 
tion’s historically black colleges and universities (HBCUs) in the areas of science, 
mathematics, technology and engineering is second to none. 

I am especially pleased to share with this subcommittee the perspectives ot the 
historically black colleges and universities (HBCUs) that, along with Jarvis Chris- 
tian College, comprise UNCF. There is no more important partner in^ the HBCUs 
mission to provide excellence and equal opportunity in bigl^r education than the 
Federal Government. Therefore, in my view and that of UNCF, we welcome Presi- 
dent Bush’s leadership in making HBCUs a priority— while calling upon the Con- 
^ 033 — iji order to realize the full potential of our institutions and to meet the aca- 
demic needs of the students we serve. i^i. x- 

As many on this subcommittee know, this nation s HBCUs offer a wealth ot re- 
sources and available talent that have benefited our country for over more th^ a 
century. Whether it is the fact that they produce a disproportionate number ^ the 
African American public school teachers, or their noteworthy production of Black 
scientists, mathematicians and enpneers, historically black colleges and umversities 
are poised to offer even greater things than ever before, rmryj! 

Tnis is the case even though UNCF member institutions and other HBCUs enroll 
large numbers of poor students, whose parents are unable to help pay college costs. 
In fact, 50 percent of all UNCF students come from families with incomes less th^ 
$35,000 Over ninety percent of all UNCF students receive some form of financial 
assistance, and sixty percent of UNCF students are first-generation college stu- 
dents. Despite their remarkable contributions, compared to other colleges, private 
black colleges have very small endowments and cannot fall back on sizable numbers 
of wealthy alumni. TTie average endowment of UNCF schools for the 1998--1999 aca- 
demic year was $22.2 million. In spite of these challenges, UNCF students and 
member institutions have accomplished much. They are noted for their consistent 
standards of excellence and outstanding achievements. 

Moreover, given the demographic changes taking place in this nation, investing 
more in HBCUs is, in actuality, about the future prosperity of this nation. Statistics 
show that minorities will comprise more than 50 percent of the U.S. population by 
2010. It makes sense then that Congress maintain a leadership role in recogmzing 
and reaffirming support of HBCUs, a position that is consistent with the world s 
changing demoCTapmcs and necessary to secure our nation’s interests at home and 

around the world. . 

The hearing today on preparing a 21st Century workforce wd strengthening unci 
improving K ^-12 and undergraduate science, math, and en^eering education fo- 
cuses in on one of the major areas where the Congress can play a major role in t^- 
ing advantage of the vast resources and talent our HBCUs bring to this nation. Who 
better can address the severity of shortfalls in the science, math, engineering, and 
technology workforce than the group of institutions that has the strongest record 
among all institutions of higher education nationwide in producing African Amer- 
ican college graduates and professionals: 

• HBCUs produce 35 percent of all the i^can American scientific and tech- 
nical experts in the United States according to the U.S. Census Bureau. 

• Nearly a third of America’s estimated 94,000 black engineers were trained at 
HBCUs as reported in U.S. Black Engineer and Information Technology mag- 
azine. 

• From 1975 to 1992, three-quarters of Afric^ ^erican women receiving 
Ph.D.s in biology came from historically black institutions. 

• From 1985-1995, HBCUs graduated 48.1 percent of all African American 
mathematicians. 
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• HBCU and specifically UNCF science and engineering graduates whose 
achievements are notable include: Dr. Walter Massey, former NSF Director, 
former provost of the University of California system, and now President of 
Morehouse College; and Dr. Luther Williams, former Associate Director of 
NSF’s Directorate on Education and Human Resources, former President of 
the Atlanta University Center, and now a private consultant and expert on 
science, mathematics, engineering, and technology education. 

With the current demands of the economy for more scientific and technical work- 
ers, and the parallel under-representation of African Americans and other minori- 
ties in these fields, given the positive track record of HBCUs, it is clear that this 
nation still has not &ly tapped into and utilized HBCUs and their human resource 
pool. 

Further, HBCU graduates figure prominently in efforts to bolster our public 
schools. A great many of HBCIJ teaching majors express a desire to turn to their 
communities, and mentor and teach the very students this subcommittee is con- 
cerned underperform in math and the sciences at the K-12 level. We cannot under- 
estimate the value of the development of the human capital on HBCU campuses to 
the overall goal of influencing learning at all levels. 

Even wiQi these considerable accomplishments, UNCF campuses and other 
HBCUs must meet the challenges of preparing their students for the globally com- 
petitive economy of the 21st Century with limited resources compared to other insti- 
tutions of higher education. Even students that are well prepared for SMET 
coursework at the collegiate level are sometimes hindered by the lack of state-of- 
the-art facilities on our csunpuses. UNCF schools are experiencing increased de- 
mands for and difficulty with improvements in science learning environments, while 
at the same time experiencing a rapidly increasing student population and student 
expectations. 

HBCUs have inadeauate amounts of science and engineering research space com- 
pared to other researcn-performing institutions. Existing research space in many in- 
stances requires either major renovation or replacement. In 1998, according to a Na- 
tional Science Foundation report, HBCUs accounted for almost 80 percent of the 
total deferred projects, in science, math, and engineering, on minority-serving cam- 
puses due to lack of funding. These deficits not only limit the opportunities for fac- 
ulty to conduct cutting-edge research and remain competitive within their respective 
disciplines, but also threaten the viability of HBCUs as the leading producer of Afri- 
can American scientists and engineers. Without adequate means to purchase eauip- 
ment or instrumentation for instructional or research purposes, HBCUs struggle to 
maintain their strong track record in training and graduating teachers and sci- 
entists in new methodologies. 

We are not without prograuns or strategies to address these challenges that I have 
noted. At UNCF, the organization has aggressively sought private fading to sup- 
port scholarships for students pursuing science, math, engineering, gind technology 
careers. 

• UNCF administers the Gates Millennium Scholars Program in partnership 
with the Hispanic Scholarship Fund, the Organization of Chinese Americans, 
and the American Indian Graduate Center Scholars. This program is aimed 
at expanding access and opportunity to higher education for Africgin Amer- 
ican, American Indians/Alaska natives, Asian Pacific Americans, and His- 
panic Americans enrolling in and completing undergraduate and graduate de- 
gree programs in disciplines where ethnic and racial groups are currently 
under-represented. 

• UNCF provides numerous scholarship programs for students majoring in the 
science, mathematics, engineering, and technology fields. Private partners, in- 
cluding Oracle, Pfizer, Merck, Dell, and Coca-Cola, support these individual 
UNCF corporate scholars programs. 

UNCF also has secured support for institutional technology capacity building, 
demonstrated through the Technology Enhancement Capital Campaign that is de- 
signed to strengthen the technologies capacity of each of the 39 UNCF member col- 
leges and universities. Each campus has benefited from up^aded network infra- 
structure and increased access to technology for students, faemty, and staff. 

The focal point of efforts to address the SMET challenges at HBCUs from a fed- 
eral perspective are the programs underway at the National Science Foundation's 
Directorate on Education and Human Resources. NSF has a broad portfolio of tar- 
geted programs designed to expand and strengthen individual student and institu- 
tional capabilities in the SMET areas at HBCUs. The five key programs that UNCF 
institutions primarily benefit from include Alliances for Minority Participation 
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(AMPS), HBCU Undergraduate Program (HBCU UP), Alliance for Graduate Edu- 
cation, Centers for Research Excellence in Science and Technology, and the new 
HBCU Graduate Science and Engineering Program. 

Jarvis Christian has obtained significant funding from the National Science Foun- 
dation (NSF) through the HBCU UP program and the Physical Sciences Scholarship 
program. The HBCU UP program is a comprehensive program that impacts five 
major areas at Jarvis Christian College: 

1. Curriculum reform and new initiatives 

2. Honors students scholarships in the sciences 

3. Facilities and infrastructtire development 

4. Technology and research integration 

5. Outreach and/or partnerships with public schools 

This existing support manifests into many positive outcomes for my campus: 

• It provides leverage for recruitment and retention of science majors. 

• It increases the opportunities for students throug;h support of students’ par- 
ticipation in science and math activities at the national and state levels. 

• It supports research and technology integration in curriculum reform. 

The macro effects of NSFs funding at Jarvis Christian College include: increased 
awareness of the national needs for a technical work force for faculty, staff, and stu- 
dents; raised educational expectations of a larger number of minority students; ex- 
panded existing academic programs; increased initiatives targeting rural students; 
supplemental teacher education program initiatives in math and science; supported 
programs that engage students at the K-12 levels in science, math and technology; 
and supported teacher and curriculum development for pre-college and under- 
graduate programs in SMET areas. 

However, data that UNCF has reviewed indicates that whereas more than $2.7 
billion in NSF funding went to all institutions of higher education, IffiCUs received 
a mere one percent of these funds. What an obvious funding disparity and missed 
opportunity to strengthen and broaden the network of institutions supporting our 
national scientific enterprise! Moreover, these initiatives at NSF — proven successes 
in addressing the capabilities in science, mathematics, engineering, and technology 
at HBCUs — are lacing if we seriously aim to increase the numbers of minority 
mathematicians, scientists, and engineers; minority math and science teachers; not 
to mention address the under performance of minority students in these subjects. 

I cannot say it any better than NSFs own Director, Dr. Rita Colwell, who told 
the Chronicle of Higher Education almost a year ago in reference to a report on 
women, girls in science, engineering and technology by the National Council for ^- 
search on Women, and I quote, ^^If women and minorities moved into this portion 
of the work force, there would be no shortage of scientists and engineers in this 
country.” 

Mr. Chairman, I offer on behalf of UNCF the following recommendations that 
would enable HBCUs, their faculty and students to become full participants in not 
only the federally-supported SMET education and research enterprises at the post- 
secondary level, but also become full partners in addressing the national workforce 
shortages in these fields. 

• Currently at NSF, there exists the Partnerships for Innovation Program, 
which was originally named if I recall the Office of Innovation and Partner- 
ships. This program is charged with — in addition to housing the EPSCoR pro- 
gram-examining the means of helping those non-EPSCoR institutions that 
receive amongst the least federal research funding exp^d their research ca- 
pacity and competitiveness. Congress should modify existing authority to es- 
tabhsh an EPSCoRJike program for Minority Serving Institutions (MSI). 
Given that HBCUs, other MSIs, and smaller research institutions are not 
beneficiaries of EPSCoR but clearly are those most needing research infra- 
structure development as EPSCoR is designed to do, an EPSCoR-like program 
for MSIs would support research and education through core grants and co- 
funding to promote linkages to NSFs other programs. This would allow for 
a sustained and expanded NSF HBCU Undergraduate Program and the Alli- 
ances for Minority Participation programs. It would also allow for the creation 
of a new effort, for example, to address the SMET teaching and learning in- 
frastructure at HBCUs — inclusive of information technology. 

Technical assistance should be a key component of such an initiative. Also, 
partnerships should be required between major research institutions receiv- 
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ing NSF funds and institutions in this EPSCoR-like program, with an empha- 
sis on faculty and student research exchanges. 

• In addition to building new and expanded capacity and capability through an 
EPSCoR-like program, among the other specific activities that UNCF wo^d 
like to see supported would be a HBCU ‘‘centers” program for the production 
of minority K-12 math and science teachers and other relevant professionals 
(e.g., evaluators, math and science student performance/assessment experts, 
etc.). These centers will serve as “test beds^' and will be global in order to 
bring to the training process state-of-the-art training and technolomes for not 
only undergraduate math and science matriculants, but also adaptable to 
math and science teachers in the workforce. As a program paradi^ for 
HBCUs in the generic, the Center will ultimately increase the net production 
of math and science teachers and provide a model for replication at other 
HBCUs. The Centers will xiltimately increase the production of African Amer- 
ican and other minority math and science teachers in the classroom, as well 
as address enhanced instructional opportunities for and eliminate the 
achievement gaps of minority students in these subjects. Such a program 
might be c^led HBCU Math and Science Regional Teaching Centers of Excel- 
lence. Logically, these centers might also be part of the EPSCoR-like program 
recommended. 

Of course, Mr. Chairman, Congress must ensure that sufficient authorization of 
appropriations is provided for such an effort. Too often, this funding is ve^ inad- 
equate. Moreover, once our campuses receive an initial grant, there should be an 
automatic renewable second CTant award period. So many of the promising, fledg- 
ling initiatives begun at HBCUs falter because just as they get up and running, 
funding terminates before the effort has established itself to be self-sustaining. 

Institutions like Jarvis Christian Colleges woxild get a tremendous boost from pro- 
grams such as those that UNCF recommends. These recommendations can be read- 
fly incorporated into H.R. 3130, the Talent Tech Act introduced by Chairman Boeh- 
lert to encourage institutions to increase student enrollment in science and engi- 
neering disciplines. Among the policy elements of the legislation are support for pro- 
grams that assist institutions of higher education in states that participate in 
EPSCoR and support of programs that focus directly on the quality of student learn- 
ing, including those that encourage high caliber teaching and opportunities to de- 
velop new pedagogical approaches. This is exactly what UNCF suggests for HBCUs 
in the EPSCoR-like mo£fication and the centers program for the production of mi- 
nority teachers. Modifications as what is recommended might also encourage states 
to take a more proactive role in helping those non-Ph.D. degree and minority insti- 
tutions like Jarvis Christian and my UNCF sister institutions. 

Members of the Committee, the overall programmatic impact and societal returns 
on the investments that UNCF is asking Congress to consider are enormous. The 
same positive impact that Jarvis Christian College has experienced from its NSF 
grant is certain to be conveyed elsewhere. Programmatically this would include: re- 
cruitment tools for students; research and technology integration into curricxflum re- 
form; raised educational expectations; to name a few of the points I noted earlier. 
Societal returns include not only an adequate supply of scientists and engineers but 
also an array and diversity in the work force that is another highly desired outcome. 
I cannot emphasize enough how HBCUs coxfld uniquely contribute to this national 
concern, a particiflarly relevant point considering the science and technology work 
force issues require a K— 12, undergraduate, graduate continuum approach. 

Mr. Chairman, I appreciate the time you have given me to present the views and 
recommendations of the United Negro College Fund. Cle^ly, strengthemng the Na- 
tion’s ability to produce highly qualified, skilled scientists, mathematicians, engi- 
neers, and technology professionals is a situation unlikely to change if we do not 
take corrective action. The vast resources and talent at our HBCUs are at this na- 
tion’s disposal. UNCF looks forward to working with you to formxflate additional 
strategies to address this critical national issue. 

Biography for Sebetha Jenkins 

President^ Jarvis Christian College^ P.O. Box 1470, Hawkins, Texas 

Dr. Sebetha Jenkins earned her Bachelor’s degree in English at Jackson State 
University in Mississippi. She went on to Delta State University and received her 
Master’s degree in English Education. In 1978, Dr. Jenkins was awarded a doc- 
torate in Educational Administration from Mississippi State University (MSU). 

Dr. Jenkins became the tenth president of Jarvis Christian College, January 1, 
1991. Prior to her appointment as president. Dr. Jenkins had a distinguished career 
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as an educator and college administrator. From 1986 through December 1990, she 
was Assistant to the President and Director of Minority Affairs at The University 
of Akron in Akron, Ohio. From 1960 through 1986, she worked in the field of edu- 
cation in Mississippi, primarily at Coahoma Junior College and then at MSU where 
she was in charge of minority affairs and later Assistant to the President. In 1980, 
Mississippi honored her with the award for the Most Outstanding Woman in Higher 
Education. Five years later, MSU voted Dr. Jenkins the Most Outstanding Profes- 
sional Woman. She has been recognized and received numerous awards from local, 
state and national organizations. 

Dr. Jenkins has also been actively involved in the communities in which she has 
resided. She has worked with United Way, Boy Scouts of America, the NAACP and 
the YWCA; served as board member and president of Big Brothers/Sisters, and 
served as chapter charter member and in other leadership capacities with her soror- 
ity, Delta Sigma Theta Sorority, Incorporated. In Akron she was a board member 
of the Arthritis Foundation, Aib"on Community Service Center and Urban League, 
and the Summit County Human Services Advisory Board. She was also selected a 
participant in Leadership Akron and Leadership Starkville. 

In Texas, she has been honored with the Hawkins Chamber of Commerce Out- 
standing Achievement Award in Higher Education in 1991 and the Woman of the 
Year Award in 1995; the Fort Worth Association of Federated Women's Club Award, 
1992; The Mary McCloud Bethune Educational Award (Arkansas) 1998; Boy Scouts 
of America, 1993; and Top Ladies of Distinction, Lufkin Charter, 1993. She was in- 
ducted into the Black Women of Texas Hall of Fame in 1996. 

Dr. Jenkins has gained national recognition while serving as President of Jarvis 
Christian College. Her stature has been recognized by her appointment to a number 
of prestigious professional organizations, commissions and boards. She has served 
on the boards of the Air University Board of Visitors at Maxwell Air Force Base; 
the Consortium of Black Doctors; the Independent Colleges and Universities of 
Texas; American Council on Education, Commission on Women in Higher Edu- 
cation; Association of Black Women in Higher Education; National Institute of Inde- 
pendent Colleges and Universities; the United Negro College Fund; The President's 
Foundation for the Support of Higher Education; American Association of University 
Women; The Certification of Advisory Council of the Texas Higher Education Co- 
ordinating Board; The Christian Church Foundation Board; The General Board of 
The Christian Church; and The Council of Independent Colleges; National Associa- 
tion for Equal Opportunity in Higher Education; Texas Discovery Gardens; is a 
member of the American Council on Education Commission on Adiilt Learning and 
Educational Credentials and is Chair of The College Fund/UNCF Council of Presi- 
dents. 

In 1994, Dr. Jenkins was appointed to the President's Board of Advisors on His- 
torically Black Colleges and Universities by President William Clinton. This sin- 
gular honor places her among the major leaders in education in the Nation. 

Dr. Jenkins is a distinguished educational leader and speaker. She is an expert 
on topics relative to higher education, equal educational and employment opportuni- 
ties, women's rights, due process, and issues relating to youth. She especially enjoys 
interacting with the students at Jarvis Christian CoUege. 

Dr. Jenkins is the proud mother of one daughter, Jennifer, who has completed her 
doctoral studies in Osteopathic medicine. Additionally, Dr. Jennifer Jenkins com- 
pleted post-doctoral studies with Southwestern Medical Center in Dallas, Texas, and 
is currently employed by Allergan Inc., Irvine, California. 
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HOUSE COMMITTEE ON APPROPRIATIONS 



Witness Disclosure Requirement -- "Truth in Testimony" 
Required by House Rule XI, Clause 2(g) 



YourNane: 4V>0. r._S 


1. Other than yourself, please list what entity or entities you are rquesentiag: 








2. Are you tesdfyinK on behalf of a Federal, State, or Local Government entity? 


□ Yes ] »tIo 


3. Are you testi^ine on bdialf of an entity other dian a Govenuneot entity? 


QK^’es 1 □ No 



4. 



received since October 1, 1999: 



5. If you answered “Yes" to question numbers, please Ust any federal grants or contracts 
(including subgrants or subcontracts) which were received by entities listed under question 
number 1 since October 1, 1999, which exceed 10% of the entities revenue in the year 
received, iochrding the source and amount of each grant or contract to be listed: 



6. If you answered **Ycs” to q[uesdon number 3, do any of the entities disclosed 

in quesdon number 1 have parent organizations, su^idianes, or pannenh^ 
whom you are not representing? 

7. If you answered "Yes" to qi^shon number 3, please list any ofiBces or elected posxticms held or 
briefly describe your representational capacity with the entities disclosed in question number 



□ Yes 
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Mr. Smith. Mr. Penermon. 



STATEMENT OF EZRA C. PENERMON, MANAGER, WORKFORCE 
DEVELOPMENT FOR TEXAS INSTRUMENTS 



Mr. Penermon. Good afternoon. My name is Ezra. Penermon. I 
£im the Workforce Development Manager at Texas instruments. 

Chairman Smith and Congresswoman Johnson, Fd like to thank 
you for the opportunity to appear here today, to discuss the current 
status of K— 12 and imdergraduate education in mathematics, 
science and engineering. 

Congresswoman Johnson, Fd like to commend you for your ongo- 
ing support for and promotion of initiatives that enhance math, 
science, engineering and technology education particularly at the 
K-12 level. We at Texas Instruments know your commitment is 
deep and passionate. We appreciate the critic^ role you played in 
securing enactment of H.R. 1858, the Nationad Mathematics and 
Science Partnerships Act and are hoping for prompt action on this 
bill by the Senate. 

In the new era of “No Child Left Behind,” we have a unique op- 
portunity to meike significant strides in improving math and 
science education. The focus on high standards, aligned assess- 
ments, accoimtability and teacher quality will help dnve student 
performance and close the achievement gap. In that light, I want 
to thmik you for your most recent efforts to increase fimding for 
the math and science partnerships imder the No Child Left; Behind 
Act in the Fiscal Year 2003 Appropriations bill for the Department 
of Education. We appreciate your continued leadership in these 



areas. 

As you know, the semiconductor industry continues to grapple 
with the shortage of qualified workers and the downward trend of 
enrollment into technicad and engineering degree plans at colleges 
and universities across our country. Texas Instruments is no 
stranger to this “War for Tadent” aind has taiken action on a number 
of fronts. We have included a fairly comprehensive hst of our pro- 
grauns aind activities later in the written testimony, but I waint to 
respond to some of the particulau* questions you have posed. 

Our technicad workforce is lau*gely made up of two groups of peo- 
ple — techniciains, who work in our wader fabrication plaints to maiin- 
taun, troubleshoot aind repaiir multi-million dollair high-tech mainu- 
facturing equipment, aind electrical engineers who design, test, 
troubleshoot aind sell our semiconductor products. 

Techniciains generadly have a two-yeair degree from a technical 
prograim. The biggest challenge we face in attracting techniciains is 
helping prospective caindidates become awaire of the opportunities 
that aire available. Techniciains’ roles aire lairgely “invisible” to the 
public in generad. Students, pairents aind teachers driving by our fa- 
cilities every day don’t adways imderstaind the workplace hidden in- 
side our b uilding aind that they cam be a pairt of it too. 

To that end, TI hais speairheaded the development of the TI 
Techl^OW-Ed prograun, that’s Technicad Knowledge through Edu- 
cational pairtnerships. This is a collaborative effort between TI, 
locad co mmuni ty colleges amd 22 high schools in the D/FW 
metroplex. The prograim focuses on dehvering caireer awareness 
amd exploration to high school students, pairents, faculty/coimselors 
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highlighting technical careers in the semiconductor industry. The 
program focuses on first-hand, real-world exposure including edu- 
cator orientation, industry tours, job shadowing, summer faculty 
development institutes, and retention components, which can easily 
be replicated for other companies or industries. We have also estab- 
lished a “chip camp” to help middle school students see some of the 
exciting opportunities a career in our industry can offer. 

TI has significantly increased our participation with community 
colleges and technical schools. We have identified and developed re- 
lationships with 14 targeted community colleges and tech schools 
in the State of Texas, donating equipment and making company- 
sponsored scholarships and internships available at unprecedented 
levels in the last 4 years. Right now, we have approximately 50 
students participating in a unique work/study arrangement that al- 
lows them to gain industry experience while completing their stud- 
ies. Several of these students were introduced to the program while 
enrolled in a dual credit program earning technical college credit 
wWle seniors in high school. We continue to work with industry 
partners like the Semiconductor Industry Association and the Mar- 
icopa Advanced Technology Education Center in )Phoenix, to de- 
velop industry-approved curricula designed to better prepare stu- 
dents entering the semiconductor workforce. MATEC, which was 
started with funding from the National Science Foundation, works 
with commimity colleges throughout the country, such as Richland 
Community College here in Dallas and Tarrant County College in 
Ft. Worth, to offer quality instruction relevant to the semiconductor 
industry. 

At the engineer level, the ability to find and attract electrical en- 
gineers continues to be a challenge, even during the recent down- 
turn. The unemplo 3 nment rate for electrical engineers in 2001, argu- 
ably the toughest year ever for the semiconductor industry, was 1.9 
percent. The steady decline of students graduating with a degree 
in this discipline since 1987 shows no signs of turning around. Last 
year, only 12,643 EE degrees were awarded, and for advanced de- 
grees there are now more national-foreign nationals than domestic 
students receiving Ph.D. level degrees in this field. 

TI has taken a number of approaches to addressing this problem 
by: spending more than 45 percent of our H.R. budgets on recruit- 
ing workers, acquiring companies to gain talent, spending millions 
of dollars each year on education programs, using the H-IB visa 
program, and promoting state and national level public policy ini- 
tiatives. 

There are many factors behind this challenge: lack of funding for 
higher education, poor retention of engineering students in college, 
lack of interest among K-12 level students in engineering, and fail- 
ure to integrate community colleges into the four-year pipeline, an 
avenue that would open up more opportunities to minorities and 
women. 

Let me give you two examples of our response to this challenge. 
Two years ago, TI and several other Texas-based companies, 
worked together with TechNet to promote legislation in Austin that 
would seek to increase the number of students graduating with 
electrical engineering and computer science degrees from Texas 
universities. SB 353, which ultimately passed the legislature, pro- 
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vides a five year $50 million public/private matching grant consor- 
tium among business, colleges and universities, and the state to ad- 
dress college recruiting and retention issues from a systemic per- 
spective. 

The Texas Engineering and Technical Consortium, TETC, as it 
is called, has just recently annoimced its first set of ^ants to par- 
ticipating universities. Perhaps, one of the most exciting aspects of 
this initiative is that it has provided the venue for bringing to- 
gether business and the deans of engineering and computer science 
at 32 Texas schools to address issues of recruitment and retention. 
Currently, about 50 percent of all students who enter college in- 
tending to major in engineering fail to graduate with that degree. 
In many cases, it has nothing to do with academic performance. We 
need to do a better job of keeping those students through new and 
exciting curriculum, mentoring programs and faculty support. 
Some of the TETC grants are designed to attack that problem. The 
lack of a clear pathway for students in two-year schools to move 
into foiu*-year schools in these disciplines cut off the potential of 
many students, particularly, those from under-represented groups 
to pursue degrees in this area. TETC is an attempt to address 
these “bridging” issues as well. 

Our efforts with TETC has made us avid supporters of the Tech- 
nology Talent bill, H.R. 3130, currently pending before the House 
Science Committee. The Tech Talent bill, which from our perspec- 
tive, shares the same objectives as TETC, would provide a natimal 
federal partner, the NSF, to our efforts to increase the number of 
EEs and computer scientists. Texas Instruments encourages the 
Committee to take prompt action on this bill and to make it flexible 
enough to support consortia like TETC in addition to the individual 
programs from universities and colleges. SIA, TechNet, the BRT, 
and NAM all support this legislation. 

In 1999, the company, working with engineering professors at 
Southern Methodist University, helped design the first high school 
engineering coiu*se in the Nation that incorporates the fundamen- 
tals of digital signal processing at Townview Science and Engineer- 
ing Magnet in the Dallas Public School system. Basically, it en- 
abled students to see first hand how science, math and technology 
come together to create cool products, like Sony Music clips. Called 
the Infinity Project, the class is now offered in more than 40 
schools in 10 states and is showing impressive results in keeping 
students interested in technology careers. In fact, Texas colleges 
are now beginning to offer it as a freshman engineering course — 
through TETC — to keep students interested and engaged early on 
in their college careers. Infinity has received frmding from NSF to 
help train more teachers and replicate the program to broader 
groups of students across the country. 

TI also continues to work with trade associations such as the SIA 
and the Semiconductor Research Corporation on workforce develop- 
ment initiatives designed to attract, retain and enable member 
companies to recruit engineers from tJ.S. universities. Education is 
our highest priority for corporate philanthropy and volunteerism at 
TI. We believe educational excellence is a national imperative, a 
critical building block for American’s economic vitality and for the 
quality of life in our communities. With the availability of a highly- 
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educated workforce, our individual visions and aspirations will be 
realized. 

While these are all noteworthy endeavors, yet we at TI realize 
that this is not enough. As we enter an age of occupations increas- 
ingly driven by technological innovations, it is imperative that we 
learn to partner with educational institutions on a sustained basis 
in an effort to give students the skills necessary to compete in a 
global economy. 

Thank you for the opportunity to participate in this hearing. Fd 
be happy to answer questions for you. 

Mr. Smith. Thank you. 

[The statement of Mr. Penermon follows:] 

Prepared Statement of Ezra C. Penermon 

Grood afternoon, my name is Ezra Penermon, I am the Workforce Development 
Manager at Texas Instruments. Chairman Smith and Congresswoman Johnson, Fd 
like to thank you for the opportunity to appear here today to discuss the current 
status of K-12 and undergraduate education in mathematics, science and engineer- 

Congresswoman Johnson, Fd like to commend you for your ongoing support for 
and promotion of initiatives that enhance math, science, engineering and technology 
education particularly at the K-12 level. We at Texas Instruments know your com- 
mitment is deep and passionate. We appreciate the critical role you played in secur- 
ing enactment of H.R. 1858, the National Mathematics and Science Partnerships 
Act and are hoping for prompt action on this bill by the Senate. 

In the new era of ‘"No Child Left Behind” we have a unique opportunity to make 
significant strides in improving math and science education. The focus on high 
standards, aligned assessments, accountability and teacher quality will help drive 
student performance and close the achievement gap. In that light I want to thank 
you for your most recent efforts to increase funding for the math and science part- 
nerships under the No Child Left Behind Act in the FY 2003 Appropriations bill 
for the Department of Education. We appreciate your continued leadership in these 
areas. 

Texas Instruments Workforce Development/Education Efforts 

As you know, the semiconductor industry continues to grapple with the shortage 
of qu^fied workers and the downward trend of enrollment into technical and engi- 
neering degree plans at colleges and universities across our country. Texas Instru- 
ments is no stranger to this ‘*War for Talent” and has taken action on a m^ber 
of fronts. I have included a fairly comprehensive list of our programs and activities 
later in the testimony, but I want to respond to some of the particular questions 
you have posed. 

Our technical workforce is largely made up of two groups of people — technicians 
who work in our wafer fabrication plants to maintain, troubleshoot and repair 
multi-million dollar manufacturing equipment; and electrical engineers who de- 
sign, test, troubleshoot and sell our semiconductor products. 

Technicians generally have a two-year degree from a technical program. The big- 
gest challenge we face in attracting technicians is helping prospective candidates be- 
come aware of the opportunities that are available. Technician roles are of largely 
“invisible” to the public in general. Students, parents and teachers driving by our 
facilities everyday don’t always understand the workplace hidden inside our build- 
ing and that they can be part of it too. 

To that end, TI has spearheaded the development of the TI TechKNOW-Ed pro- 
gram (Technical B^nowledge through Educational partnerships) — a collaborative 
effort between TI, local community colleges, and 22 High Schools in the D/FW 
metroplex. The program focuses on delivering career awareness and exploration to 
High School students, parents, faculty/counselors highlighting technical careers in 
the semiconductor industry. The program focuses on first-hand, real-world exposure 
including educator orientation, industry tours, job shadowing, summer faculty devel- 
opment institutes, and retention components, which can easily be replicated for 
other companies/industries. We have also established a “chip camp” to help middle 
school students see some of the exciting opportunities a career in our industry can 
offer. 
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TI has significantly increased our participation with community colleges and 
technical schools. We have identified and developed relationships with 14 tar- 
geted community colleges and technical schools in the state of Texas, donating 
equipment and making company-sponsored scholarships and internship opportuni- 
ties available at unprecedented levels in the last 4 years. Right now, we have ap- 
proximately 50 students participating in a unique work/study arrangement that al- 
lows them to gain industry experience while completing their studies. Several of 
these students were introduced to the program while enrolled in a dual credit pro- 
gram earning technical college credit while Seniors in High School. We continue to 
work with industry partners like the Semiconductor Industry Association (SIA) 
and the Maricopa Advanced Technology Education Center (MATEC) in Phoe- 
nix, AZ to develop industry-approved curricula designed to better prepare students 
entering the semiconductor workforce. MATEC, which was started with funding 
from the National Science Foundation (NSF), works with community colleges 
throughout the country, such as Richland Community College here in Dallas and 
Tarrant County College in Ft. Worth, to offer quality instruction relevant to the 
semiconductor industry. 

At the engineer level, the ability to find and attract electrical engineers, con- 
tinues to be a challenge, even during the recent downturn. The imemployment rate 
for electrical engineers in 2001 — arguably the toughest year ever for the semicon- 
ductor industry — was 1.9 percent. The steady decline of students graduating with 
a degree in this discipline since 1987 shows no sign of turning around. Last year 
only 12,643 EE degrees were awarded. And for advanced the degrees, there are now 
more foreign nationals than domestic students receiving Ph.D. level degrees in this 
field. 

TI has taken a number of approaches to addressing this problem by: 

• Spending more than 45 percent of our HR budgets on recruiting workers 

• Acquiring companies to gain talent 

• Spending millions of dollars each year on education programs 

• Using the H-IB visa program 

• Promoting state and national level public policy initiatives. 

There are many factors behind this challenge: lack of funding for higher edu- 
cation, poor retention of engineering students in college, lack of interest among K- 
12 level students in engineering and failure to integrate community colleges into the 
four year pipeline — an avenue that would open up more opportunities to minorities 
and women. 

Let me give you two examples of our response to this challenge: 

Two years ago, TI and several other Texas based companies worked together with 
AeA and TechNet to promote legislation in Austin that would seek to increase the 
number of students ^aduating with electrical engineering and computer science de- 
grees from Texas universities. SIB 353 which ultimately passed the legislature, pro- 
vides a 5-year $50 million public-private matching grant consortium among busi- 
ness, colleges and universities, and the state to adcfress college recruiting and reten- 
tion issues from a systemic perspective. 

The Texas Engineering and Technical Consortium— TETC, as it is called, 
has just recently announced its first set of ^ants to participating universities. Per- 
haps one of the most exciting aspects of this initiative is that it has provided the 
venue for bringing together business and the deans of engineering and computer 
science of 32 Texas schools to address issues of recruitment and retention. Currently 
about 50 percent of all students who enter college intending to major in engineering 
fadl to graduate with that degree. In many cases it has nothing to do with academic 
performance. We need to do a better job of keeping those students through new and 
exciting curriculum, mentoring programs and faculty support. Some of the TETC 
grants are designed to attack that problem. The lack of a clear pathway for students 
in two-year schools to move into four year schools in these disciplines cuts off the 
potenti^ for many students, particularly those from under-represented groups, to 
pursue degrees in this area. TETC is an attempt to address these ‘‘bridging’’ issues 
as well. 

Our efforts with TETC have made us avid supporters of the Technology Talent 
bill, H.R. 3130, currently pending before the House Science Committee. The Tech 
Talent bill, which from our perspective, shares that same objectives as TETC, would 
provide a natural federal partner — the NSF — to our efforts to increase the number 
of EEs and computer scientists. Texas Instruments urges the Committee to take 
prompt action on this bill and to make it flexible enough to support consortia like 
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TETC in addition to individual programs from i^versities and colleges. SIA, AeA, 
TechNet, the BRT, and NAM all support this le^slation. 

In 1999, the company, working with engineering professors at Southern Methodist 
University helped design the first high school engineering coxirse in the nation that 
incorporates the fimdamentals of dimtal signal processing at Townview Science and 
Engineering Magnet in the Dallas Ihiblic School system. Basically it enable stu- 
dents to see first hand how science, math and technology come together to create 
cool products, like Sony Music clips. Called the Infinity Project, the class is now 
offered in more than 40 schools in 10 states and is showing impressive results in 
keeping students interested in technolo^ careers. In fact, Texas collies are now 
beginning to offer it as a freshman engineering course — through TETC grants — to 
keep stuaents interested and engaged early on in their college careers. Infinity has 
received fimding from NSF to help train more teachers and replicate the program 
to broader groups of students across the coimtry. 

TI also continues to work with trade associations such as the SIA and the Semi- 
conductor Research Corporation (SRC) on workforce development initiatives 
designed to attract, retain and enable member companies to recruit engineers from 
U.S. universities. Education is our highest priority for coniorate philanthropy and 
volunteerism at Texas Instruments. We believe educational excellence is a national 
imperative — a critical building block for American’s economic vitality and for the 
quality of life in our communities. With the availability of a highly educated work- 
mrce, our individual visions and aspirations will be realized. 

Thank you for the opportunity to participate in this hearing. 

Inventing the Future Through Education at TI 

TFs vision in education is broadbased. Particularly in K-12 education, we look 
to create opportunities for fimdamental change by developing programs that can be 
replicated elsewhere. We’re placing more emphasis than ever before on core areas, 
such as math and science, to help foster our next generation of high-tech workers. 
And we’re also expanding our focus on educational opportunities for women and mi- 
norities in order to increase their representation in technical fields. 

K-12 Education 

For more than 15 years, TI has been a leader in the effort to advance assessment 
and accountability processes in the Texas public schools, an approach that has been 
nationally recomzed. The education process offers many opportumties to engage 
and excite children about mathematics and science. TI believes tlus long-term in- 
vestment is critical to preparing toda/s students for 21st century jobs and helping 
the United States to remain competitive in the global economy. 

• For example, working with a local principal amd teachers, TI empl oyee s have 
developed the Academic Improvement Management (AIM) software, a 
tool now used throughout the school district, to give teachers ^d administra- 
tors a precise way to measure the academic progress of pupils in the class- 
room. TI executives have also te am ed up with administrators and teachers to 
apply best practices from the business world through the Executive Re- 
source Model, a program that has been adopted by numerous Dallas cor- 
porations through the Greater Dallas Chamber of Commerce. 

• Since the early 1990s, TI engineers have been helping high school students 
put their competitive spirit to work in a robotics competition called Texas 
BEST (Boosting Engineering, Science and Technology) that challenges 
students to build remote controlled robots. Each year the competition attracts 
entries from nearly 200 schools and more than 2,000 students across several 
states. 

• TI also supports and promotes the Advanced Placement Incentive Program, 
designed to encourage students to take more rigorous college-level course 
work in high school and provide incentives for both teachers and students for 
their successes. For years TI has been a national sponsor of MATHCOUNTS, 
an exciting competition that gives thousands of seventh and eighth grade 
“mathletes” a chance to race against the clock to solve challenging mathe- 
matics problems. 

• On a national level, TI has worked closely with the NSF in its Urban Sys- 
temic Initiative and Urban Systemic Programs oyer the last several years. 
TI worked with NSF and urban school districts to identify an approach that 
included educator training. NSF provided the program, the structure and par- 
tial funding. Independent School Districts provided the plan, instructional re- 
sources (teachers), and the drive for success. For the first time, districts were 
provided a forum in which they could dialogue and share best practices. TI 
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provided training expertise and technical assistance, and applied proven best 
practices, which included aggressive follow up and ongoing support. This part- 
nership approach resulted in “train the trainer^’ training of over 2,500 teach- 
ers in over 40 cities since 1998. TI also su^orts the National Science Teach- 
ers’ Association Building a Presence for Science Program to assist school- 
based mentors in improving teaching and learning of scientific subjects in 
every school in the United States. 

• Through (^-Cubed”), Teachers Teaching with Technology™, Texas 
Instruments provides professional development services to help schools and 
teachers improve teaching and learning through the successful integration of 
hand held technology into the classroom. Since 1986, T^ has reached over 
100,000 teachers worldwide through 1- to 5-day math and science workshops. 
During this effort we have gained tremendous understanding and respect for 
the challenges facing educational leaders at the city, state and national levels. 
We have todcen the lessons learned to restructure our professional develop- 
ment pro^am to ensure that teachers get access to the content, best practices 
and ongoing support they need to be successful in the classroom. And today, 
T’ is expanding to offer courses beyond math and science, as well as offering 
online, self-paced course delivery. 

Universities 

• As a participant with TETC, TI has made a $2 mill ion donation to the Texas 
Workforce Development Grant Program in support of this effort. 

• Multi-million dollar Digital Signal Processing University Research Fund — to 
seed development of futiure applications of digital signal processors 

• TI Challenges — global university-level contests with up to $100,000 in prize 
money to promote and reward design of new products using state-of-the-airt 
DSP and analog technologies 

• University partnerships — where investments are made in numerous colleges 
and universities to improve electrical engineering programs, especially in the 
areas of digital signal processing and anmog. Partner schools can be foimd in 
every major region of the world as well as 36 states in the U.S. including 
major national^ recognized engineering programs such as Georgia Tech, MIT, 
Stanford and Lmiversity of Illinois. TI also has long-standing ties to top-notch 
Texas programs including Prairie View A&M, Rice, Texas A&M, Texas Tech 
and University of Texas at Dallas and University of Texas at El Paso 

• Grants to provide new engineering building for the University of Houston 
System and Southern Methodist University, which will provide educational 
opportunities for students to work on the most advanced equipment and tech- 
nologies 

• Metroplex Research Consortium — a university partnership between Southern 
Metho^st University, University of North Texas, University of Texas at Ar- 
lington and University of Texas at Dallas, providing research opportunities to 
more than 45,000 students in North Texas 

• Support to more than 900 universities around the world with grants, equip- 
ment, expertise and scholarships 

• TI supports SECME, a university-based partnership designed to increase the 
number of minority students prepared to enter and complete mathematics, 
science and technology studies 

• Co-op and internship partnerships with community colleges and universities 
that help students gain work experience and provide needed financial sup- 
port. 

While these are all noteworthy endeavors, yet we at TI realize that it is not 
enough. As we enter an age of occupations increasingly driven by technological inno- 
vations it is imperative that we learn to partner with educational institutions on 
a sustained basis in the effort to give students the skills necessary to compete in 
a global economy. 



Biography Ezra C. Penermon 

Ezra C. Penermon is Manager of Workforce Development at Texas Instruments 
in Dallas. As such, he works closely with secondary and post-secondary educational 
institutions on educational programs designed to prepare students for the technical 
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has served as the TI liaison to technical programs at comm^ty colleges tech- 
nical schools across the country. Ezra serves on several boaras/comnuttees including 
the Dallas WorkSource Workforce Committee, the Dallas Greater Chamber Worl^ 
force Taskforce, Employer Council for Workplace Preparation, Interlink, ToTC 
Foundation, and several Texas Tech Prep Consortiums. Penermon se^es on 
various advisory committees at community colleges and high schools across the ^ate 
of Texas. He holds a Bachelors Degree in Electronics/Management from Dallas Bap- 
tist University. 
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April 19, 2002 



The Honorable Sherwood L. Boehlcrt 
Chairman, Committee on Science 
2320 Rayburn House Office Building 
Washington, DC 20515 

The Honorable Sherwood L. Boehlert, 



This letter is to provide clarification that Texas Instruments Incorporated does not receive 
funding from the National Science Foimdation, or any other Federal Government funding 
for education initiatives. 



Sincerely, 





[ C. Penermon 

lanager, WorkForce Development 
Texas Instruments 



Mr. Smith. Ms. Sterry. 

STATEMENT OF ELISSA P. STERRY, DEPUTY MANAGER, 
PUBLIC AFFAIRS FOR EXXONMOBIL CORPORATION 

Ms. Sterry. Research Subcommittee Chairman Smith, Ranking 
Member Johnson, on behalf of ExxonMobil corporation I would like 
to express our appreciation to each of you for the time and consid- 
eration you are giving to educating tomorrow’s workforce. 

I am Elissa Sterry, Deputy Manager of Public Affairs for 
ExxonMobil Corporation. I have a Master of Science in Engineer- 
ing, and I have been with our company for over 20 years. A major- 
ity of this time was spent managing Chemical business operations. 
During part of my career, I served as the Vice President of our 
Ethylene Elastomers Business. My responsibilities included man- 
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aging a worldwide workforce. I know firsthand how important our 
employees and their skills are to operating a successful business in 
a global marketplace. 

First, let me give you a quick synopsis of our business. We are 
the world’s largest publicly traded petroleum and petrochemical 
company with operations in nearly 200 countries and territories on 
six continents. We have 98,000 employees around the world. Over 
36,000 of those employees are based in the United States, that’s 37 
percent of our workforce. The majority [52 percent] of the U.S.- 
based workforce is located in Texas. Our worldwide headquarters 
are in Irving, Texas. 

Our business is highly technical involving multi-billion dollar 
projects that progress over many years. Using the latest technology 
is important to the success of building and developing these t 3 q>es 
of operations. 

As a result, a skilled and educated workforce is critical to the 
success of our organization. Fifty percent of our U.S. employees are 
as defined by the U.S. government in managerial and professional 
positions. Of these, the majority hold degrees in engineering, geo- 
science or computer science. Plant operators and technicians also 
require strong math skills, mechanical aptitude and appropriate 
technical training. 

We primarily hire employees who work in their home country. 
Although mostly for development reasons, more than 3,500 employ- 
ees are currently on assignments outside their home coimtpr. Of 
those employees, we have nearly 100 individuals employed in the 
U.S. on H-IB visas. The majority of these have advanced degrees 
in engineering and science. 

ExxonMobil has the industr 3 ^s strongest portfolio of proprietary 
teclmology and is co mmi tted to remaining the leading developer of 
world-class technologies that will provide a strong base for foture 
development. To remain the industry technology leader, we must 
continuously identify and hire talented graduates holding degrees 
in science and technology from our top universities. Seventy-five 
percent of our new hires are from engineering, geoscience and com- 
puter science disciplines. Over 20 percent of these new employees 
will hold advanced degrees as well. 

Clearly, our ability to attract and retain the best and brightest 
science and technology graduates is at op priority and we face a 
number of challenges in achieving this goal. Of most significant is 
the declining number of students choosing to pursue an education 
in engineering. Although we are encouraged by recent data from 
the Engineering Workforce Commission of the American Associa- 
tion of Engineering Societies that indicates U.S. students receiving 
Bachelor degrees in engineering have actually increased by two 
percent from 1999 to 2000. The longer-term trend, however, since 
1986 has been a decline in engineering enrollments. Enrollments in 
graduate schools are even lower and have continued to decline even 
into 2000. 

For university-boimd students, we also provide fimds for univer- 
sity and society engineering programs, and provide internships 
that give students a chance to see how they can apply their tech- 
nical education and learn about the possibilities for an exciting ca- 
reer in their field of study. Globally in 2001, we provided 900 in- 
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temships and co-op assignments to top students who gained prac- 
tical experience while still in school. Half of these were in the 
United States, and of those 44 percent were awarded to women and 
26 percent were awarded to minorities. We believe these programs 
have the greatest potential for attracting students to our industry 
who are pursuing science and technology degrees. Interns and co- 
op students are our best ambassadors on campus, telling other stu- 
dents of their experiences and spreading the word about the high- 
tech nature of the oil and gas industry. I am very pleased to say 
that I am a direct beneficiary of ExxonMobil’s Engineering Co-op 
Program. My first experience in the workplace was with 
ExxonMobil, and Fm very happy to say that I’ve enjoyed a strong 
professional experience over my 20 years with ExxonMobil. 

In order to ensure that the supply of engineering graduates con- 
tinues to grow, it is vital that the math and science curriculum, 
and career opportunities in the engineering field, continue to be 
emphasized at all levels of education. It is also important that uni- 
versity engineering cmriculum continues to teach the fimdamental 
skills that are the building blocks of our core technologies. 

One area that is encouraging is the growing numbers of women 
and under-represented minority groups that have been entering en- 
gineering programs. As reported by the Commission on Profes- 
sionals in Science and Technology, from the fall of 1996 to 1998, 
enrollments of women increased by 10 percent, African Americans 
7 percent, Hispsuiic Americans 6 percent. Native Americans, 10 
percent, and Asian Americans increased 19 percent. 

We must not lose sight, however, that women and minorities re- 
main very under-represented in the engineering workforce. A major 
goal of our educational programs is to increase the participation of 
minorities and women in these fields. In fact, initiatives in this 
area are the most enduring of oin* educational programs. In 1882, 
the same year that he founded our predecessor company, jo^ D. 
Rockefeller made the grant that established Spelman College in At- 
lanta. In 1944, we made one of the first grants to the United Negro 
College Fund and have supported it every year since — most re- 
cently with a $500,000 grant to improve the computing and tele- 
communications infrastructure of its member colleges. ExxonMobil 
supports a number of other organizations devoted to improving the 
professional education of minorities and women. 

Additionally, we have established other programs specifically de- 
signed to assist promising minority students majoring in engineer- 
ing, geoscience, and computer science such as our Minority Tech- 
nical Scholars Program. 

Besides direct financial aid for potential recruits, we support pro- 
grams designed to improve the quality of science, technology, engi- 
neering and mathematics education at both college and pre-college 
levels. These programs take several forms. Awareness programs 
seek to acquaint students and teachers, coimselors and parents 
with the exciting career opportunities available to those that suc- 
cessfully complete majors in the scientific, engineering and busi- 
ness disciplines and what must be done to prepare oneself to major 
in these subjects. Bridge programs provide students with supple- 
mental educational experiences to help them succeed in college. 
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Faculty development programs help elemental and secondary 
teachers £md college faculties become more effective instructors. 

Although not directly connected to ExxonMobil’s immediate re- 
cruiting objectives, these programs do contribute to the develop- 
ment of a highly skilled workforce. Therefore, they help not only 
our company but edso the global competitiveness of our Nation as 
a whole. 

ExxonMobil edso encourages employees and retiree participation 
in education initiatives through volunteer involvement and match- 
ing gift programs. In one program edone, over 200 of our employees 
volunteered as Science Ambassadors in Houston. 

Since 1962, the ExxonMobil Educational matching Gift Program 
has provided more than $250 million in gifts to higher education 
in the United States. The three-to-one matching gift programs is 
this country’s most generous cash matching gift program for higher 
education. 

Maintaining our leadership position also requires a commitment 
to training and developing our workforce. Each year ExxonMobil 
conducts more than 300 in-house techniced courses for more than 
7,000 employees. Annued expenditures for training in this area ex- 
ceed $20 million. Significant time and money is edso spent on train- 
ing in other areas such as leadership, safe operations, environ- 
mented compliance and individued skill building. Plant operators 
and technicigms receive extensive on-the-job training and partici- 
pate in certification programs. 

In closing, American citizens need more science and math sMUs 
to compete in today’s advanced technological world. In our view, 
this requires a comprehensive approach, beginmng with qualified 
educators, strong math and science programs at levels of edu- 
cation, community presence and involvement with universities, 
support for student organizations and professioned societies, ^d 
scholarships and internships for talented students. Engineering 
education is important to our company, our industry and countless 
other industries in order to continue to increase the economic 
growth of our prosperous society. 

Again, I wish to thank the Subcommittee for this opportumty to 
share an overview of our workforce and our vision of how to im- 
prove undergraduate science, math, engineering and technologiced 
education. Toward this goal, we offer our assistance in any way 
possible to complete your work. I wotdd be happy to answer any 
questions. 

Thank you. 

Mr. Smith. Thank you. 

[The statement of Ms. Sterry follows;] 

Prepared Statement of Elissa P. Sterry 

Science Committee Chairman Boehlert; Ranking Science Committee Member Hall; 
Research Subcommittee Chairman Smith; Ranking Member Johnson, and Members 
of the Subcommittee, on behalf of ExxonMobil Corporation I would like to express 
our appreciation to each of you for the time and consideration you are giving to edu- 
eating tomorrow's workforce. 

I Elissa Sterry, Deputy Manager of Public Affairs for ExxonMobil Corporation. 
I have a Master of Science dfegree in Engineering and I have l^n with our company 
for over 20 years, a majority of this time was spent managi^ Chemical business 
operations. During part of my career, I served as Vice President of our Ethylene 
Elastomers Business. My responsibilities included managing a worldwide workforce. 
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I know first-hand how important our employees and their skills are to operating a 

successful business in a global marketplace. • j n i_ oj. m-u 

ExxonMobil appreciates this opportunity to provide the Subcommitt^ ^th spe- 
cific information on three topics, ill begin with an overview of ExxonMobil s current 
workforce. Secondly, I’ll outhne our activities in recruitmg our future employees and 
finally, FU present information on the education programs that we support. ^ 

First, let me give you a quick synopsis of our business. We are the world s Ingest 
pubhcly traded petroleum and petrochemical company with operations in nearly 200 
countries and territories on six continents. We have 98,000 employees around the 
world Over 36,500 (37 percent) of these employees are based m the United States. 
The majority (52 percent) of the U.S.-based workforce is located m Texas. Our 
worldwide headquarters are in Irving, Texas. „ • _j. iu * 

Our business is highly technical involving multi-bilhon dollar proiects that 
progress over many years. Using the latest technology is important to the success 
of building and developing these types of operations. 

As a result, a skilled and educated worldForce is critical to the success of our orga- 
nization. Fifty percent of our U.S. employees are as defined by the U.S. govenunent 
in managerial and professional positions. Of these, the majority hol^ degrees m en- 
gineering, geoscience or computer science. Plant operators and technicians mso re- 
quire strong math skills, mechamcal aptitude and appropriate techmcal tr ainin g. 

We primarily hire employees to work in their home country. Although mostly for 
development reasons, more than 3,500 employees are ciurently on assignmente out- 
side their home country. Of those employees, we have nearly 100 mdiyiduals ern- 
ployed in the U.S. on H-lB visas. The msgority of these have advanced degrees m 

engineering and science. , , j ^ i r 

Given the long-term nature of our business, we don t underestimate the value or 
a stable workforce. Our U.S. employees average just over 16 ye^ of service. 
Whether we are recruiting or developirm a long-term employee, we beheve the op- 
portunity for continuous education and development is essential. 

ExxonMobil has the industry’s strongest portfoho of prnprietary technology and is 
commitl^d to remaining the leading developer of world-aass technologies that will 
provide a strong base tor future development. To remain the industry technology 
leader, we must continuously identify and hire talented graduates holding degrees 
in science and technology from our top universities. Seventy-five percent of ow 
hires are from engineering, geoscience and computer science disciplines. Over 20 
percent of these new employees will hold advanced degrees. j x v 

Clearly, our ability to attract and retain the best and brightest science tech- 
nology graduates is a t(m priority and we face a number of challenges in achieving 
this goal. Of most significance is the declining number of students choosing to pur- 
sue an education in engineering. Although we are encouraged by recent data from 
the Engineering Workforce Commission of the American Association of Engmeenng 
Societies that indicates U.S. students receiving bachelor degrees in engineering have 
actually increased by two percent (2000 versus 1999), the longer term trend smce 
1986 has been a decline in engineering enrollments. Enrollments in graduate 
schools are even lower and have continued to decline even into 2000. 

Our challenge in this area becomes even neater when it is coupled with the com- 
petition for qualified technical talent, which continues to increase at a rapid pace. 
For example, emerging technologies such as bioengineering and robotics have ex- 
panded the career choices of engineers. Even non-traditional compames such as con- 
sulting firms and Wall Street have discovered the benefits of applying an engineer- 
ing education in the businesses. Opportunities for engineers have never been great- 
er. We therefore, cannot let up in our efforts to help increase the technology employ- 
ment pool. , . 1 U XT- • 

To address this challenge, ExxonMobil, commits substantial resources botti in 

terms of employee time and money on imtiatives to encourage and attract students 
seeking degrees in engineering and science disciplines. We have a highly active, co- 
ordinated university recruiting program where a volunteer aimy of our b^t tech- 
nologists regularly visit with students on campus to open their minds to the ^ch- 
nicm challenges that must be overcome if we are to meet the energy demands of 
a world economy. We fund university research projects m order to leverage our tech- 
nology development and expose students to exploration, production and process 

technology. j • x 

For university-bound students, we also provide funds for umversity and soaety 
engineering programs, and provide internsmps that give students a ch^^ to ^e 
how they can apply their technical education and learn about the possibihties for 
an exciting career in their field of study. Globally in 2001, we provided 900 intern- 
ships and co-op assignments to top students who gained practical experience while 
still in school. Half of these were in the United States, and of those, 44 percent were 
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awarded to women and 26 percent were awarded to minorities. We believe these 
programs have the greatest potential for attracting students to our industry who are 
ptirsuing science and technology degrees. Interns and co-op students are our best 
ambassadors on campus telling other students of their experiences and spreading 
the word about the high-tech nature of the oil and gas industry. 

In order to ensure that the supply of engineering graduates continues to grow, 
it is vital that the math and science curriculum, and career opportunities in the en- 
gineering field, continue to be emphasized at all levels of education. It is also impor- 
tant that university engineering curriculum continues to teach the fundamental 
skills that are the building blocks for our core technologies. 

One area that is encouraging is the growing numbers of women and under-rep- 
resented minority groups that have been entemg engineering programs. As r^ 
ported by the Commission on Professionals in Science and Technolo^, firom the fall 
of 1996 to 1998, enrollments of women increased by 10 percent, African Americans 
7 percent, Hispanic Americans 6 percent. Native Americans 10 percent, and Asian 
Americans, increased 19 percent. 

We must not lose sight, however, that women and minorities remmn very under- 
represented in the engineering workforce. Although African Americans, Hisp^c 
Americans, and Native Americans now comprise 25 percent of the U.S. population; 
they comprise only 12 percent of the baccalaureates awarded in engineering in 2000, 
and women who make up almost 50 percent of the population account for only 20 
percent of the undergraduate engineering degiws. A major goal of our educational 
programs is to increase the participation of minorities and women in these fields. 
In fact, initiatives in this area are the most enduring of our educational programs. 
In the year (1882) that he founded our predecessor company, John D. Rockefeller 
made the grant, that established Spelman College in Atlanta. In 1944 we made one 
of the first grants to the United Negro College Fund and have supported it every 
year since — most recently with a $500,000 grant to improve the computing and tele- 
communications infrastructure of its member colleges. ExxonMobil supports a num- 
ber of other organizations devoted to improving the professional education of minori- 
ties and women, including: 

• • National Action Council for Minorities in Engineering — ^ organization that 

■- gives college scholarships to minority students interested in engineering. 

• SECME, a minority engineering outreach organization— outreach targeted at 
minority students at the K— 12 level that recruits and prepares students for 
advanced training in engineering and related fields. 

• Society of Women Engineers — an organization with a goal to attract women 
to mathematics and technical and engineering professions. 

• Association for Women in Mathematics — an association that recruits women 
to major in mathematics and has programs devoted to retaining women who 
are already specializing in this field. 

• National Society of Black Engineers — a professional organization that sup- 
ports students through scholarships and campus events. 

• Society of Hispanic Professional Engineers — a group that promotes the engi- 
neering profession among Hispanics. 

Additionally, we have established other programs specifically designed to assist 
promising minority students majoring in engineering, geoscience, and computer 
science such as our Minority Technical Scholars Program. 

The Minority Technical Scholars Program was established in 1990 with the objec- 
tive to provide internships and assistance to attract top minority techmcal can- 
didates. Design of the program was based on the Exxon Minority Fellows program 
established in 1966 to provide financial assistance to high achieving minority stu- 
dents pursuing Masteris degrees in Business Ad mini stration (MBA). Most scholars 
are identified after their sophomore year in college. Financial assistance is designed 
to subsidize college cost (tuition, living expenses, books and lab fees). To maintain 
the scholarship, the students must maintain a 3.0/4.0 each semester, and make ex- 
peditious progress towards completion of their technical degree. 

Besides direct financial aid for potential recruits, we support programs designed 
to improve the quality of science, technology, engineering and mathematics edu- 
cation at both college and pre-college levels. These programs take several forms. 
Awareness programs seek to acquaint students and teachers, counselors and par- 
ents with the exciting career opportunities available to those that successfully com- 
plete majors in the scientific, engineering and business disciplines and what must 
be done to prepare oneself to major in these subjects. 
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Bridge programs provide students with supplemental educational experiences to 
help them succeed in college. Faculty development programs help elementary and 
secondary teachers and college faculties become more effective instructors. 

Although not directly connected to ExxonMobifs immediate recruiting objectives, 
these programs do contribute to the development of a highly skilled work force. 
Therefore they help not only our company but also the globd competiti\^ness of the 
nation as a whole. Our interests, however, go well beyond increasing the supply of 
technology workers. More and more of the decisions of daily hfe have scientmc, tech- 
nologic^ and mathematical dimensions. Therefore, one of our object^es is w create 
more science savvy citizens— members of our society who can make better informed 

choices about all of their activities. i j 

Because of its long-term commitment, the ExxonMobil Foimdation has played a 
significant role in this count^s education reform movement. Some examples of pro- 
grams ExxonMobil supports include: 

• Project NExT which is administered by the Mathematics Association of Amer- 
ica, helps prepare new Ph.D. mathematicians for the challenges of under- 
graduate teaching. This program has benefited more than 600 beginmng fac- 
ulty at 400 educational institutions. 

• Project Kaleidoscope’s Faculty for the 21st Centiiry focuses on leadership de- 
velopment. It identifies promising undermaduate science faculty members 
who are approaching tenure and brings them together with faculty mentors 
who are involved in educational reforms. More than 1,000 faculty members 
^m 400 institutions have participated in the program. 

• Departmental Grants are provided to the 100 universities where ExxonMobil 
seeks to recruit employees. Through this program $1.9 million in unrestricted 
grants are provided annually directly to academic departments. 

• The ExxonMobil K-5 Mathematics Specialists Program works to strengthen 
elementary school math education. Since 1988, ExxonMobil hM awarded 
mathematics specialist grants to 115 school districts across the United States, 
including Houston, Texas where we have a very active presence. 

• The National Science Teachers Association’s Building A ftesence for Science 
program that is active in 20 states. In addition to providing a better under- 
standing of national and state science education standards, this pro^am 
helps create a network that science teachers can use to sh^e the latest ideas 
about teaching science more effectively. In Texas, which joined the program 
in 1996, more than 7,600 K-12 schools are participating. 

• The 2002 ExxonMobil Texas Science and En^eering Fair for middle and 
high school students. The Fair held this month in Arlington, Texas had over 
900 students participating. 

• 'The Rising Star Scholarship Program awards scholarships to graduates of 
high schools in Dallas County to attend the Dallas County community college 
district. 

• 'The Math/Science Partnership Program, recently created as part of the “No 
Child Left Behind” Act, brings local schpol districts, college math, science, or 
engineering schools, and other groups including businesses together to im- 
prove K—12 math and science education. 

ExxonMobil also encourages employee and retiree p^icipation in education ini- 
tiatives through volunteer involvement and matching gift proCTams. In one program 
alone over 200 of our employees volunteered as Science Ambassadors m Houston. 

Since 1962, the ExxonMobil Educational Matching Gift l^ogram ha^rovided 
more than $250 million in gifts to higher education in the United States. The three- 
to-one matching gift program is this countr/s most generous cash matching gift pro- 
gram for higher education. i i • i 

To increase awareness of engineering career opportunities, ExxonMobil is ^ong- 
term supporter of “Engineers Week,” sponsored by the National Society of Profes- 
sional Engineers. In addition, ExxonMobil has placed editori^s in major newspapers 
to explain the importance of the engineering profession, available career opportuni- 
ties, and the shortage of qualified engineers that exists. In 2001, the Amenc^ Soci- 
ety of Engineering Educators presented their President’s Award to ExxonMobU for 

these communication efforts. • • j 

Maintaining our leadership position also reamres a commitment to traii^g and 
developing our workforce. Each year ExxonMobil conducts more than 300 m-house 
technical courses for more than 7,000 employees. Annual e^enditures for training 
in this area exceed $20 milli on. Significant time and money is also spent on traimng 
in other areas such as leadership, safe operations, environmental comphance and 
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individual skill building. Plant operators and technicians receive extensive on-the- 
job training amd participate in certification programs. 

Development of future technical and managerial leaders is also a critical focus 
area. We strive to provide our employees the opportunity for continued growth and 
development over the span of their career. Employees and supervisors share the re- 
sponsibility for identifying training needs and ensuring that all employees develop 
to their fuU potential. 

In closing, American citizens need more science and math skills to compete in to- 
day's advanced technological world. In our view, this requires a comprehensive ap- 
proach beginning with qualified educators, strong math and science pro^ams at all 
levels of education, community presence and involvement with um versifies, support 
for student organizations and professional societies, and scholarships and intern- 
ships for talented students. En^eering education is important to our company, oim 
industry and countless other industries in order to continue to increase the economic 
growth of our prosperous society. 

Again, I wish to thank the Subcommittee for this opportunity to share an over- 
view of our workforce and our vision of how to improve undergraduate science, 
math, engineering and technology education. Toward this goal, we offer our assist- 
ance in any way possible to complete your work. I would be happy to answer any 
questions. 



Biography for Eussa P. Sterry 

Elissa Sterry graduated from Cornell University in 1981, with a Master of Science 
degree in Engineering. The same year, she started her career with Exxon Chemical 
Company in information management, located in Houston. 

In 1985, when a new marketing organization was formed, Elissa moved into sales 
and marketing for the Health Care industry sector. Based in Chicago, IL, she held 
sales and senior market development positions. 

She moved to Exxon Chemical Company headquarters located in Darien, CT in 
1989, to take up the responsibility of Advisor to the Polymers Business President, 

Exxon Chemical Company. i i. i 

In 1991, she was promoted to a managerial position at the Polyethylene produc- 
tion facilities in Mount Belvieu. Two years later, she became marketing manager 
for the Adhesion Business Unit, Americas, based in Houston, TX. 

In 1996, Elissa was appointed to the position of General Manager for the Poly- 
mers Apphcations Business Unit, based in Lake Zurich, IL. 

She was promoted to Vice President in 1999, in charge of the worldwide Ethylene 
Elastomers Business, and relocated to the worldwide ExxonMobil Chemical head- 
quarters in Houston. In her role, she was responsible for the worldwide manufac- 
turing, sales, marketing and technology organizations. She also serves on the board 
of directors for several of ExxonMobil Chemical’s joint ventures. 

In 2002, she was named Deputy Manager of Public Affairs at ExxonMobil Cor- 
poration and her responsibilities include coordination of worldwide communication 
efforts. 
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April 22, 2002 



The Honorable Nick Smith 
Chairman 

Subcommittee on Research 
U.S. House of Representatives 
Committee on Science 
Suite 2320 

Rayburn House Office Building 
Washington, DC 20515 

Dear Representative Smith: 

Although Exxon Mobil Corporation, its divisions and affiliates have 
numerous contracts with departments of the U.S. Government, we have not 
accepted Federal Government funding to prepare our 21st century workforce or 
in support of our grants to strengthen and improve Science, Math and 
Engineehng education. 



Sincerely, 






EPS:la 

Mr. Smith. Mr. Norman Robbins of Lockheed Martin. 

STATEMENT OF NORMAN B. ROBBINS, COMMUNITY 
RELATIONS MANAGER FOR LOCKHEED MARTIN 

Mr. Robbins. Chairman Smith, Congresswoman Johnson, I am 
Norman Robbins, Community Relations manager at LoclAeed Mar- 
tin Aeronautics Company. In this position, I am responsible for the 
Aeronautics Compands civic involvement programs. 

Much of our civic involvement is directed at educationsd initia- 
tives with a particular focus on math, science and engineering. The 
reason should be self-evident. Lockheed Martin is, above all else, 
a technology company. We are a satellite and missile company, a 
military aircraft company, an electronics company and an informa- 
tion technology company. 

We employ more than 60,000 scientists and engineers £md write 
more lines of software code than Microsoft. Our concern, like those 
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of this Committee, is to increase the number of students in math, 
science and engineering. 

Over the past several years, Lockheed Martin has been deeply 
involved in the effort to introduce standards, measurement and ac- 
coimtability in our Nation’s schools, kindergarten through the 12th 
grade. We believe that what gets measured gets improved. We were 
pleased and supportive of the direction that Congress and the Ad- 
ministration took with the recent passage of the Education Act. 

Demographic factors are directly affecting our corporation’s need 
for technical talent. At present, there is a shri nk i n g pool of experi- 
enced aerospace workers, which has declined 42 percent over a re- 
cent 10-year period. Industry consolidation has left the aerospace 
industry with a mature wor^orce with 63 percent over the age of 
40. 

We find ourselves in need of replenishing our technical workforce 
at the same time that the supply of such talent is declining. Engi- 
neering enrollments are down while job growth for engineers is ex- 
pected to double. This trend is even more troublesome for compa- 
nies like ours, which are unable to hire non-U.S. citizens. 

Labor force diversity trends directly impact our ability to obtain 
needed talent. Minority ^oups make up the fastest growing seg- 
ment of the U.S. labor force and will soon comprise nearly a third 
of the total. Outreach programs that encourage minorities and fe- 
males to enter engineering is having a positive impact, but gro^h 
has leveled off in recent years. Such a trend compoimds our abihty 
to hire nearly 90,000 people over the next years, of which 53,500 
need technical backgroimds. 

But what about the necessity of “priming the pump” for future 
labor force needs? As an advanced technolo^ company, we recog- 
nize that excellence in education and educational opportunities for 
all are the best guarantees of a strong and competitive America in 
the future. 

With that in mind, Lockheed Martin gives more, than half of its 
$18 million in philanthropy a year to support a variety of edu- 
cational programs and initiatives. About 60 percent of our total 
contributions are to education in such areas as computer tech- 
nology, engineering programs, and to programs supporting minori- 
ties and women in these disciplines. In 2000, Lockheed Martin 
pledged $1 million to the United Negro College Fimd to support ef- 
forts to eliminate the digital divide among minority college stu- 
dents. 

Recognizing that educational excellence must start at the begin- 
ning, Lockheed Martin educational initiatives also are devoted to 
strengthening students’ capabilities from kindergarten through 
grade 12 in math, science and technology. Indicative of this com- 
mitment at the grassroots level is In-Unity, a program where vol- 
unteers, many of them Missiles and Fire Control employees, tutor 
math and science to at-risk second-and third-grade students at 
Fannie C. Harris Elementary School in DaUas. When In-Unity 
started in 1988, the children had scored last in math and readmg 
among all K-3 students in the Dallas Independent School District. 
Today, they r ank at the top, prompting a President’s Service 
Award. 
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Lockheed Martin is a long-time contributor to the Girl Scouts. 
Our recent five-year commitment of $500,000 makes Lockheed 
Martin one of the first sponsors of an initiative to bridge the gen- 
der divide in technology, science and computer hteracy. 

Bringing excitement and wonder to math and science education 
is the gO£d behind Space Day, an annual celebration defeated to 
the extraordinary achievements, benefits and opportunities in the 
exploration and use of space. Lockheed Martin is the foxmding 
sponsor. 

In Ft. Worth, the Aeronautics Company has established a Hands 
On Science learning lab in partnership with the Ft. Worth Museum 
of Science and history, ExxonMobil and Texas Christian Univer- 
sity’s School of Education. The learning lab stimulates the natural 
curiosity of children to learn math and science through hands-on 
activities while local teachers can learn and improve effective 
teaching techniques. 

The need for these t3q>es of programs is evident. The National 
Assessment of Educational Progress foimd that fewer than one- 
third of all U.S. students in grades 4, 8, and 12 performed at or 
above the “proficient” achievement level in math and science. To 
further compoimd this problem, current research shows that U.S. 
students are losing interest in science and math as early as the 
third grade. Many adults are scientifically ilhterate and as many 
as 40 percent of K— 12 teachers do not feel prepared to teach math 
or science. 

As with any effort, resource restrictions frequently limit the 
amoimt and quality of programs and projects addressing math, 
science and engineering education. We could all do more and per- 
form better with additional resources. 

Congressional funding provided to traditional and non-traditional 
educational sources will help address the shortfall in techmc^ tal- 
ent, which will hkely remain for some time to come. We simply 
must continue to address, and at a faster rate, the shortage of stu- 
dents pursuing math, science and engineering in order to be com- 
petitive in the future. Lockheed Martin looks forward to working 
with you and others to address this most pressing need. 

Thank you for the opportunity to be with you today. 

Mr. Smith. Thank you. 

[The statement of Mr. Robbins follows:] 

Prepared Statement of Norman B. Robbins 

Chairman Smith and Members of Congress, I am Norman Robbins, Conimunity 
Relations Manager at Lockheed Martin Aeronautics Company. In this position, I am 
responsible for the Aeronautics Company’s civic involvement programs, which place 
company assets (financial, material and people) in civic activities to accomplish pro- 
grams and projects of value to the community and to our company. 

Much of our civic involvement is directed at educational mitiatives with a par- 
ticul£ir focus on math, science and engineering. The reason should be self-evident. 
Lockheed Martin is, above all else, a technology company. We are a satellite and 
missile company, a military aircraft company, an electronics company and an infor- 
mation technology company. 

We employee more than 60,000 scientists and engineers and write more hnes of 
softweire code than Microsoft. Our concern, like those of tlus Committee, is to in- 
crease the number of students in math, science and engineering. 

Over the past several yeeirs, Lockheed Martin has been deeply involved ^in the ef- 
fort to introduce standards, measurement and accoimtabiUty in our nation’s schools, 
kindergarten through the 12th grade. We beheve that what gets measured gets im- 
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proved. We were pleased and supportive of the direction that Congress and the Ad- 
ministration took with the recent passage of the Education Act. 

WTien it comes to policies affecting math, science and engineering education, we 
are deeply involved at all levels national, state and local. Our Board Chairman, Dr. 
Vance Cofiman, has had a leadership role in the Business Roundtable for Education 
and its subcommittee, the Business Coahtion for Excellence in Education. , „ . 

Since our Corporation is based in Ma^land, we co-foimded the Maryland Busi- 
ness Roundtable for Education. In addition, local operating companies are encour- 
aged to be supportive of statewide initiatives in their respective areas, and in Texas, 
we support the Texas Business and Education Coahtion, ^ 

Demographic factors are directly affecting our coi^oration’s need for technical tal- 
ent. At present, there is a shrinlang pool of experienced aerospace workers, which 
has declmed 42 percent over a recent 10-year period. Industry consohdation has left 
the aerospace industry with a mature workforce with 63 percent over the age of 40. 

We fina ourselves in need of replenishing our technical workforce at the same 
time that the supply of such talent is declining. Engineering enrollments are down 
while job growth mr engineers is expected to dfouble. Tins trend is even more trou- 
blesome for companies iSte ours, which are unable to hire non-U.S. citizens. 

Labor force diversity trends directly impact our abUity to obtain needed talent. 
Minority groups make up the fastest growing segment of the U.S. labor force and 
will soon comprise nearly a third of the total. Outreach programs that encourage 
minorities and females to enter engineering is having a positive mpact, but growth 
h as leveled off in recent years. Such a trend compounds our ability to hro nearly 
90,000 people over the next several years, of wnich 53,500 need techmcal back- 
grounds. Our hiring ^oals include substantial numbers of college graduates to posi- 
tively address our agmg labor force and a substantial number of minorities and fe- 
males to complement labor force trends and to add value to our company. 

To be successful, Lockheed Martin must be recognized as a corporation that val- 
ues all employees. Aggressive recruitment and leadership are required to develop a 
diverse worlaorce. We are pursxiing new talent as quickly as possible, and we are 
working to provide career advancement opportunities for our employees. 

But what about the necessity of “p rimin g the pump” for future labor force needs? 
As an advanced technology company, we recognize that excellence in education and 
educational opportunities for all are the best guarantees of a strong and competitive 
America in the future. v w. ^ 

With that in mind, Lockheed Martin gives more than half of its $lo mi ll i on m 
philanthropy a year to support a variety of educational pro^ams and initiatives. 
About 60 percent of our total contributions are to education in such ^eas as com- 
puter technology and engineering programs, and to programs supporting minorities 
and women in mese disciplines. In 2000, Lockheed Mcurtin pledged $1 milli on to the 
Unit^ Negro College Fund to support efforts to eliminate the digital divide among 
minority college students. 

Lockheed Martin makes grants to colleges and universities that have nationallv 
recognized programs in science, engineering and computer science. Grants to col- 
leges and universities also are made through the employee Matching Gift Program. 
Among the universities we simport are The University System of Maryland Applied 
Information and Technology Initiative, Penn State; and the Lockheed Martin Soft- 
ware Learning Center at N&T, a modern classroom for the application of technology 
for engineering disciplines and computer science. 

Recognizing that educational excellence must start at the beginning, Lockheed 
Martin educational initiatives also are devoted to strengthening students’ capabili- 
ties from kindergarten through grade 12 in math, science and technology. 

Indicative of this co mmi tment at the grassroots level is In-Unity, a program where 
volunteers, many of them Missiles and Fire Control employees, tutor math and 
science to at-risk second and third-grade students at Fannie C. Harris Elementary 
School in Dallas. When In-Unity started in 1988, the children had scored last in 
math and reading among all students in the Dallas Independent School Dis- 
trict. Today, they rank at the top, prompting a President’s Service Award. 

Lockheed Martin is a longtime contributor to the Girl Scouts. Our recent five-year 
commitment of $500,000 makes Lockheed Martin one of the first sponsors of an im- 
tiative to bridge the gender divide in technology, science and computer literacy. An- 
other Lockheed Martm-funded program. Girls of the Center, introduces basic sdence 
principles to Girl Scouts in councils nationwide through mentoring programs. At the 
focal tevel. Aeronautics Company engineers involve Girl Scouts in a computerized 

wing-design program to stimulate their problem-solving abilities. u u- j 

Bringing excitement and wonder to math and science education is the goal ber^d 
Space Day, an anniial celebration dedicated to the extraordinary achievements, ben- 
efits and opportunities in the exploration and use of space. Lockheed Martin is the 
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founding sponsor. Since its inception in 1997, Space Day has focused directly on the 
advancement of science, math and technology education. Space Day has than 
70 partners, including major education organizations such as the National Science 
Teachers Association, the National Association of Elementary School Principals and 
the National Council of Teachers of Mathematics. In classrooms across the coimtry. 
Space Day is centered around programs for upper-CTade elementary students devel- 
oped by the Challenger Center for Space Science Education. 

Other major components of Space Day are Student Signatures in Space, a unique 
program for lower-grade elementary students in which students sign posters that 
are digitized and sent into space on a shuttle mission, and a live web cast on Space 
Day that includes interviews with scientists, astronauts and space everts. 

Our Space Operations Company in Houston is actively involved m the Mathe- 
matica/Science Pedagogy Institute, working to relate to teachers in the Houston area 
how the concepts they teach are used in the aerospace industry. 

In Fort Worth, the Aeronautics Company has established a Hands On Saence 
learning lab in partnership with the Fort Worth Museum of Science and History 
and Texas Christian Universities School of Education. The learning lab stimulates 
the natural curiosity of children to learn about math and science through hands- 
on activities while local teachers can learn about and improve effective teaching 

Martin and other employers throughout the country undert^e many 
other math, science and engineering oriented programs and projects. In the ag^e- 
gate, these activities impact substantial numbers of students throughout the Nataon. 

The need for these types of programs is evident. The National Assessment of Edu- 
cational Progress found that fewer than one-third of all U.S. students in grades % 
8 and 12 performed at or above the “proficient” achievement level in mate and 
science. To further compoxmd the problem, current research shows that U.S. stu- 
dents are losing interest in science and math as early as the third grade. M^y 
adults are scientifically illiterate and many (40 percent) K— 12 teachers do not feel 
prepared to teach math or science. 

In order to stimulate our ability to interest more students in math, saence 
engineering, we must show them why it is important for them to have these skills, 
and we must involve them in active learning where they are allowed to problem- 
solve using these skills. We must also provide teachers with the ability to actively 

engage students in the learning process. j l i.. 

As with any effort, resource restrictions frequently limit the amoimt and quahty 
of programs and projects addressing math, science and engineering education. We 
could all do more and perform better with additional resources. . . 

Congressional funding provided to traditional and nontraditional (for example, 
museums) educational sources will help address the shortfall in technical talent, 
which will likely remain for some time to come. We simply must continue to ad- 
dress— and at a faster rate— the shortage of students pursuing math, science and 
engineering in order to be competitive in the future. Lockheed Martin looks forward 
to working with you and others to address this most pressing need. 

Thank you for the opportunity to be with you today. 

Biography for Norman B. Robbins 

Norman Robbins joined Lockheed Martin in 1986 as Manager of Community Rela- 
tions. In that capacity, he oversees and admimsters the compan 3 r’s Community In- 
volvement Program, which consists of strate^caUy placing company resources (peo- 
ple, financial and material) in community activities to accomplish objectives of value 

to the community and the company. • • ^ u u 

Mr. Robbins’ work includes many civic involvements. Among positions that he has 
held are memberships on boards and committees including TCUs School of Edu- 
cation Board of Visitors, the Fort Worth ISD’s School & Community Partnerships 
Advisory Committee, Tarrant County Workforce Development Board, Big Brothers 
and Sisters of Tarrant County, Fort Worth Chamber Aviation Committee, Greater 
Fort Worth Literacy Council, and Communities in Schools. 

Prior to joining Lockheed Martin, Mr. Robbins was employed by the Fort Worth 
Chamber of Commerce in a variety of capacities which included economic d^elop- 
ment and govemmental/urban affairs types of activities. Before joining the Ch^- 
ber, he was employed in the international air freight forwarding industry, having 
written a thesis on the air freight industry in Dallas/Fort Worth. 

Mr Robbins holds Bachelor and Master of Science degrees in Business Admims- 
tration from Trinity University in San Antonio. A native of Fort Worth, he is mar- 
ried with three grown children. 




69 



65 



Locldieed Martid Aerooantici Compsoy 
PO Box 748 Fort Wbrth, TX 76101 




April 19. 2002 



The Honorable Sherwood L Boehlert 
Chairman 

Committee on Science 
U. S. House of Representatives 
2246 Rayburn House Office Building 
Independence Ave. & S. Capitol St, SW 
Washington, D. C. 20515 

Dear Chairman Boehlert 

In accordance with the Rules of the House of Representatives, please be 
advised that Lockheed Martin receives revenue fiem the Departments of 
Defense and Energy, National Aeronautics and Space Administration and other 
federal sources. This finandat disdosure is being made in accordance with my 
appearance before the Science Committee’s Subcommittee on Research. 




Norman B. Robbins, Jr. 

Manager - Community Relations 



Discussion 

Mr. Smith. We’ll start with our Vice Chairman, Ranking Mem- 
ber, Eddie Bernice Johnson, and. Congresswoman Johnson, how 
long should we go on questions and go back and forth, seven min- 
utes or so? 

Ms. Johnson. That’s fine. How many roimds should we take? 

Mr. Smith. Ten, or 12, or until we run out of energy. 

Ms. Johnson. My grandchildren came in up there. 

Mr. Smith. Okay, we better introduce that fine looking group up 

tllBTG. 

Ms. Johnson. Well, let me see, I had a brother-in-law that was— 
today, so my son and his family came to the funeral, I skipped it 
because of this. They are right up there. Kirk Johnson, Kirk II, 
David and James, and their mother, Sondra. James was destined 
to be a girl but he didn’t come out that way. He’s quite a boy. 

The Dallas Independent School District budget really dwarfs the 
amoimt that the National Science Foimdation puts into Urban Sys- 
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temic Initiative Awards, and Fm wondering how important is that 
program? I mean, you’ve got a humongous budget for the Dallas 
Independent Schools. 

Ms. West. Congresswoman Johnson, you are correct, we have a 
huge budget in the Dallas ISD, and when you compare that with 
the funding that we have received from the National Science Foun- 
dation it really dwarfs it, but what we need more than an 5 d;hing 
from the NSF is the oversight, the guidelines, the monitoring, and 
the suggestions that we get over time. 

We are in Dallas, but the NSF has access to lots of information 
from across the Nation and we value that information. 

So, we look forward to many, many years of doing business and 
working with the NSF. 

Ms. Johnson. Can you tell us the difference that that program 
has made? 

Ms. West. Well, yes, in terms of what the NSF has done for the 
Dallas ISD, I think we have to go back to 1994, when we received 
the first grant. At that time, I was, I believe, a Secondary Spe- 
cialist. We were all so very excited about getting the grant, because 
those especially of us who were involved mathematics, science and 
technology saw it as a way of really answering many of the ques- 
tions that I’ve heard in terms of getting qualified persons for the 
next generation. 

So, we welcomed the oversight and the information. It made a lot 
of people more aware of the needs. It brought partnerships to the 
table, many that have worked with us over time. And, when you 
look at the amount of monies that were given by NSF, the first 
grant in 1994 was a five-year grant for $15 million, so you are talk- 
ing about $3 million per year, and the last grant that we got in 
1999 was $11.6 million. So, you know, with a student population 
of 164,000, almost 11,000 teachers in the DISD, it’s easy to say 
that we want more than the money. We want the money, but also 
the continued oversight, the directions that we receive. That is very 
important to us. 

Ms. Johnson. Can you tell a difference in whether or not there 
are more students interested or proficient in the areas of math and 
science? 

Ms. West. Yes, absolutely. In terms of our AP courses, we have 
more students enrolled in the Advanced Placement courses, more 
minority students, and more students just in general. 

Ninety-one percent of our students are minority, so we are just 
ever so happy to have all students enrolled in mathematics, science 
and technology. 

We also have more elementary schools that have a focus on 
science. We have more schools that are going to departmentalized 
at the elementary level, from 4th through 6th, as opposed to many 
years of self-contained classes. We have magnet schools that inte- 
grate lots of mathematics and science courses, so we can see also 
in our improved test scores even this year. 

So, we are getting where we need to be. 

Ms. Johnson. Thank you. 

Dr. Orsak, you head up The Infinity Program at SMU, and one 
of its goals is to attract more students in those areas. How do you 
gauge, how you grade your success in tracking students? 
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Dr. Orsak. Well, I think, to be a little bit modest, I think we’ve 
done an exceptional job, not so much because of us and what we’ve 
done, it’s because of the children. You know, the^ve struggled to 
find an 3 dhing in math and science education that was really rel- 
evant to their lives, and then we come along and give them an op- 
portunity to engage in the future, and they just jump on it. 

And so, we see, as I said in my prepared statement, that nation- 
ally only 2 percent of the kids in high school graduating classes 
will ever go on to get an engineering or technology degree, yet we 
are seeing 65 percent of our students wanting to pursue those. So, 
that’s a 30 times benefit for this program. 

And really, I think it’s because of the era more than it is because 
of our specific program. I mean, this is the era where kids are 
walking around with cell phones and going to movies where there’s 
a lot of special effects and technology. You just haven’t seen that 
translated into education at all. And so, our program really allows 
them to connect with that, and that’s what m^es it so popular. 

Ms. Johnson. Do you relate to high school students, or elemen- 
tary school students? 

Dr. Orsak. Our program is primarily focused at high school stu- 
dents, but it’s been so successful that universities have adopted it 
now as their freshman course. And again, I think it’s really a testa- 
ment to the high-quality people that are involved with our program 
and the level of input and involvement we’ve got from Texas In- 
struments that’s reily made it so nationally successful. 

Ms. Johnson. Do you have any relationship with the Science 
Place or what schools do you work with? 

Dr. Orsak. Well, we don’t have a specific relationship with 
Science Place today. We would like to, and theyve asked us to help 
them bring some kind of high tech engineering into their portfolio. 
But, we work very closely with the ISD, we have 14 schools, actu- 
ally, we will have 14 schools in DISD this year. 

Interestingly enough, we also have some very high end private 
schools in our program here in the community. This stuff works for 
all kids, and all demographics and ethnic backgrounds. I mean, it’s 
just fun for them, it doesn’t matter who you are, I mean, some stuff 
is just fundamentally fun, and we try to make sure kids are ex- 
posed to that. 

Ms. Johnson. Is my time up? 

Ms. Sterry. You have 20, 19, 18, 17 

Ms. Johnson. Let me ask one more question then. 

Mr. Robbins from Lockheed Martin, you indicated that you help 
a lot in education and I know the companies do contribute. Do you 
just contribute in schools just around Ft. Worth or do you go be- 
yond that? 

Mr. Robbins. We are focused primarily on T^en County, and 
most of the students that we try to impact are in Tarren County. 
However, we have employees that live all over north Texas, and 
fi*equently we’ll support their individual interests in the schools 
where their children attend. 

On my way over here today, I had two calls for Career Day Op- 
portunities, one of whom was an employee that wants to go to their 
child’s school and another was a school contacting us to see if we 
could find somebody in a specific career field to attend that school. 
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But, we are, Congresswoman Johnson, focused primarily on 
Tarren County We do a number of things there. We are not able 
to do as much as we would like there, and again resource restric- 
tions are the primary driver. 

Ms. Johnson. Thank you. ,, i. , 

ExxonMobil, I know that you have contributed as well, how do 
you make a determination when contributing? 

Ms. Sterry. Well, ExxonMobil, as I mentioned in my prepared 
testimony, as you know is a global company, and we have many de- 
mands upon our company for our money and for our influence. 

In the United States, we have 36,000 employees, the majority of 
those are based in the Houston, Dayton and Bowman areas, and 
so we did put a specific emphasis on that environment and that 
general area. 

In the Dallas area we have fewer employees, some 400, but we 
do focus on several specific activities in D^as as well. In Dallas, 
we recently sponsored the ExxonMobil Texas State Science and En- 
gineering Fair, it was very well attended with over 900 middle and 
high school students who participated. 

We also have Rank and Star Scholarship Program in the Dallas 
area, and this awards scholarships to graduates of high schools in 
Dallas to attend Dallas County Community College, and acts as a 
bridge preparing them for their college eifter that. 

So, we do actually participate in the Dallas community, as well 
as other communities where we have operations. ExxonMobfi is the 
largest corporate contributing to SECI, which is a minority out- 
reach organization that targets 

Ms. Johnson. What was that neune? 

Ms. Sterry.— SECI, which targets students K-12, this is an or- 
ganization that has a broad reach as far as north as Syracuse, New 
York, and as far west as Arizona, and there the primary focus is 
to prepare students for advanced training in human-related fields. 

So, I think that you can see that as it models our operations to 
try and work where we have operations, but then also extend our 
reach as far as the entire country, and also as far as the entire 

world. . 

Ms. Johnson. Thank you very much. Do you only recrmt in 

those areas where you have your locations? 

Ms. Sterry. No, we recruit very broadly, from a broad range of 
universities, in order to attract the kind of techmcal talent that I 
described. We really look, literally, at the top universities in the 
United States and also outside the United States to attract the 
very best talent we can find. 

Ms. Johnson. Thank you very much. My time is up. 

Mr. Smith. In passing the “No Child Left Behind” partnership 
program of H.R. 1858, we have witnesses testifying, and one of my 
questions was to the extent that elementary education is more the 
fighting of a fire than the filling of a container of knowledge, when 
is that fire started, when is that fire fit, when does that excitement 
or interest in science and math start? 

And, three of the witnesses said that probably in the 1st, 2nd or 
3rd grade, and another witness said, well, it probably has to start 
at home before they go to school. I mean, if they go a parent and 
somehow the parents say, well, I didn’t do well in math and science 
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and it didn’t hurt me, probably that’s a beginning of putting out 
a fire, at least not kindling that fire. 

So, if the fire starts there, that interest, and then to rekindle 
that interest in science and math through K— 12, you’ve got to 
somehow have quality teachers that understand the interest of 
science and math, and another interesting aspect is they all said 
science and math has to be fun, it has to be interesting. And, even 
in higher education, when you get into college, that was their an- 
swer, it has to be fimd, it has to be interesting, it has to be chal- 
lenging. 

But, especially in K-12, maybe we are falling down on the infor- 
mation of the careers and the kind of financial rewards and de- 
mand for those careers. And so, I want to ask a question about the 
H-IB program, the immigration program where we allow more en- 
gineering students in from other countries, rather than pa)dng our 
engineers more money that would probably send out a better signal 
for demand. 

Would the three industry spokesmen react to that? 

Mr. Robbins. We are unable to take advantage of hiring non- 
U.S. citizens, so we are — that drives our need for U.S. talent higher 
than maybe some other employers. 

The nature of our business does not lend itself to having non- 
U.S. citizens in our employ, so that’s one of the reasons why we 
were so focused on trying different things within the United States, 
you know, that could be offering the company something that’s very 
heavily engaged in math, science and technical careers. 

Mr. Smith. And, Ms. Sterry, ExxonMobil, of course, hires a lot 
of these individuals, to what extent is it going to diminish the mes- 
sage of the high demand that we have for American students in 
these careers? 

Ms. Sterry. Congressman Smith, as I mentioned, we have 
98,000 employees worldwide. Today we have 100 individuals who 
are in the United States on Asian visas. These individuals are typi- 
cally here in order to gain important development skills before re- 
turning to their home county. 

We still have, as I mentioned, approximately 37 percent of our 
workforce in the U.S. where our need for technical talent continues 
to remain very high, and where we work actively to try and encour- 
age our local wor&orce into technical and science fields. 

Mr. Smith. Mr. Penermon, let me expand that question to you, 
to also to relate to what I see as a problem in industry, as industry, 
in effect. I’m a farmer, so lack of a better expression, “eating our 
seed com,” hiring not only students as soon as they graduate, but 
also hir ing professors and taking them out of the umversities that 
are the key to stimulating good students. 

Any reaction? 

Mr. Penermon. Chairman Smith, that is a very good observa- 
tion. It’s sort of the nature of the beast. When you need technic^ 
workers, and we all are here today because we know that there is 
a need, it forces companies like TI and others to look for the talent 
wherever we can find it. 

We would not like to see our educators being robbed from that 
position to fill our needs, and your point about the need to ignite 
a fire early on is very well taken. I believe that the technology that 
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we are wrestling with, in terms of technical innovations and how 
to sustain and maintain those technical innovations, may, indeed, 
be the very tool that we can use to help light that fire, m terms 
of showing students, teachers, parents, etcetera, what tim tech- 
nology-driven workplace is all about, and getting that technology 
into the hands of the folks who are entn^ted with that ch^enge. 

Mr Smith. What percentage — ^who said, of the young students 
that start in college in science and math, what percentage ^e 
going to graduate in science and math? Somebody gave me that 
statistics. 

Dr. Smatresk. Less than 50 percent. 

Mr. Smith. Less than 50 percent. 

So are we doing — should we be doing more mmitoring programs. 

I mean, science and math, if you get a week behind, or if you get 
a couple days behind, then it’s tough catching up. 

Has somebody been experimenting with mentormg programs to 
reach out and individually do a better job of helping these students 
that might be having a httle difficulty? , -j 

I mean, to some extent, some colleges and umversities have said, 
well boy wg a.rG going to be as tough as old rock that first year, 
and we’re going to weed out the guys that really aren t senous 
about that program, give me your reaction, maybe the three or to^ 
of you, to that weeding out effort too, have we gone too lar in the 

weeding out? . , ^ ■> i 

Dr Smatresk. Well, I would say it’s not our job to weed people 

out it’s our job to connect students to careers, and when a student 
comes in to our university what we try to do is help them achieve 
their dreams, not wash them out, and they way we do it is, we 
offer — there’s no one single way to help because students have a 
whole variety of different deficits, but we offer mentoring ^pd tu- 
toring programs and they are free. Students c^ take— g^ hmp in 
chemistry, biology, physics, math on a walk-in basis, and that hmps 
some people with mechanical problems, but we found that that 
doesn’t solve the motivational issue. j j. 

Motivations keep, if you want to motivate students, then you 
have to catch their attention, and in order to catch their attention 
you have to make what you are doing, what you are presenting, 
relevant, and you do have to ultimately talk about the fact that 
there’s a job somewhere in there. We t^ically don^ do that until 
junior or senior year. We probably need to start freshman year, 
first iGCtixrG. 

Mr. Smith. Is there a danger — this will be my ^st question and 
then I’m going to turn it back to Ed(fie Benuce ^is there a d.^ger 
of enticing — sort of veering away a little bit from paying well ^d 
we’ll get more kids in this career, is there a danger of taking too 
many of the students with a Bachelor’s engineering degree instead 
of somehow doing a better job, or the question is, how c^ we do 
a better job of enticing some of these students that fimshed tneir 
Bachelor’s to stay in for graduate work in these careers? Whoever 

wants to react to that. Yes? j- j. 

Dr. Jenkins. Well, let me go back to the first one. 

Mr. Smith. Okay. . j a Uoo 

Dr. Jenkins. And then move into the second one, and that has 

to do with early intervention. 
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Our setting is very unusueil, in that we are rural, and what we 
have found is that we take 6th grade boys and begin to give them 
heavy doses of science, and math, and computer experiences, that 
these young men, first of all, bond as a ^oup, and that regardless 
of their background, their skills and abilities, that they succeed. 
We have tracked our first class through high school, and they have 
done very well. 

So, I wanted to mention that in relation to, does it make a dif- 
ference. . . 

Now, when you take them very early, and you do admimster 
what is needed, and you make them feel that they are going to suc- 
ceed, they do well. 

I think, that in response to the second part about are we going 
to bring too many persons into the sciences ;■ 

Mr. Smith. Are we importing too many foreign students, so that 
companies don’t have to pay the high wages they otherwise might 
in greater competition with what’s here. 

Dr. Jenkins. I think that the pay is going to be great regardless, 
and I can’t say — I can say this, that we need to bring more of our 
own students, especially our minorities and women students, into 
the workforce, and we can’t do that unless we prepare them. 

Mr. Smith. I am going to, Mr. Robbins, we’ll wait until the sec- 
ond round, unless you get — and what we do in Congress in Wash- 
ington, of course, it doesn’t matter what question you are asked, 
you give the answer you want to give. 

Congresswoman Johnson. 

Ms. Johnson. The technique is to use your time and get the 
most out of it, whether it answers our questions or not. 

I am concerned, I guess, with the effectiveness of holding the in- 
terest. Every study indicates that girls and boys do very well in 
math, science until about between the 4th and 6th grades, then 
they start to drop off. We’ve tried to do research to try and deter- 
mine what causes that, and it’s been suggested that, perhaps, there 
are too many variables, and maybe the courses are not lined up in 
the right fashion, that it maybe should be physics and algebra first, 
and then the others. 

Are there educators here who could comment on that? 

Dr. Smatresk. You’ve picked a favorite of mine. 

Ms. Johnson. Okay. 

Dr. Smatresk. Dr. Letterman, a Nobehst at Fenny Lab, has 
been espousing that physics be taught before biology and chem- 
istry, and that, in fact, the order that we typically present in a uni- 
versity or in high school is reversed, so that what we ought to do 
is go physics, chemistry, bio, and the reason is, is because biology 
is a highly integrative subject, and physics is a more fimdamental 
topic. 

Logically, I absolutely agree with him, however, I find that with- 
out appropriate math basis physics is a pretty tough class. So, I 
think it’s not quite as easy as Dr. Letterman would let us believe, 
but there’s another issue, and in a way we do do this. In 9th grade 
or in 10th grade we teach integrated physics and chemistry, and 
if we can get really good at that then we can set people up in a 
way that will make them appreciate chenustry and physics much 
more and, perhaps, get more than, what is it, the 24 percent of kids 
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who take physics nationwide, or at least in our districts, to take 
physics, because physics is clearly a gateway course into higher 

IattaI 

So, one of the things that we are worl^g on at UTA, and in con- 
junction with our Narvella’s teachers, is to do better at teaching 
IPC, Integrated Physics and Chemistry. 

Johnson. You know, for the future we look forw^d.to even 
today, our prosperity, our competitiveness, our success in the dig- 
ital world will depend on whether or not we have the young minds 
to continue to take us to the next level. Do the young people s^m 
to have that grasp? Are the counselors ever saying anything about 
that in school? Where does that begin? Often, we can’t— often pp- 
ents don’t say it, because they often don’t know it. At what point 
do we start to say, if you want to make a real contribution to soci- 
ety, this is where you can.be 'sure that you can do that, because 
it seems to me that our society has gotten so oriented toward 
money that we are not even getting researchers anymore. Ninety 
percent of the researchers in this country were bom outside the 
country; because research doesn’t really pay a lot. I mean, you 
might work 40 years and win a Nobel prize, and you might get 
$500.00, but it’s a very valuable area to be in. 

What are you doing to try to balance that? Are we doing that 
anywhere in the educational K— 16? . u 

Dr. Orsak Let me address the question and deviate from Wash- 
ington policy and actually answer it, instead of giving you my 



pitch. . iu i 

What waVa seen, I want' to come back to the money issue that 

was discussed just a few minutes ago, kids, when they are ma k ing 
decisions about their careers, really can’t be motivated by sal^, 
because they only know two salaries, they know what Michael Jor- 
dan makes and what' sorriebody makes at McDonald’s. They dont 
know what people make in the middle. 

So, if companies started adding $10,000 a year to entice more 
people to piursue engineering, science or math, it would have very 
little impact, because kids don’t know what that means to them at 
all, they can’t operationalize that. 

So, the only way to get kids excited about pursumg these kinds 
of careers is just simply to, you know, give them the best of what 
we have. I mean, what we have today in math/science education is 
still largely what was placed about 30-40 ye^s ago, and we have 
to accept the fact while there are certain basic fundamentals, that 
apples do fall down from trees, the way we teach them can’t 
change. We can’t evolve science and technology education forward. 

And so, I thiuk there’s this legacy of staying entrenched in fun- 
damentals and not letting students move forward. We understand, 
you know, they wear different clothes every two years, you know, 
they like different things every two years, but we keep pumping 
the same, you know, 40—50 year old education at them and expect- 
ing that it’s going to work, and just, if that doesn’t work throw 
more money at it, and we’ve continued to find that even that 



doesn’t work. 

So, the definition of what’s fundamentally important for these 
kids has to evolve with the times. If we want more people in this 
country to be interested in engineering, technology, math and 
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science, then we have to do a better job of giving them what we 
real engineering, technology, math and science education is all 
about, not what we thought it was about in the ‘40s, ‘50s or ‘60s. 
I think at that time youll start to see kids go into it. 

One final note on this, we are very fortunate, the Los Angeles 
Times did a survey last year and asked parents to identify the fa- 
vorite career choice for their children, and parents, by a i margin 
chose engineering over all other fields, over law, medicine, even 
politics. 

Parents are pragmatists, they really know what’s good for their 
children. And so, when you have the home front supporting you, 
and you have the Federal Government interested m doing some- 
thingi .I think we can do something about this now, if we are really 
ready to move forward on this. 

Ms. Johnson. I recognize full well that this probably is the fast- 
est change in direction or innovation of anything that we’ve had in 
the past. The railroad took a little longer, you faiow, all that, they 
weren’t even flying that much when I was in college, I rode the 
train. 

But, this did come on extremely rapidly. Most of our teachers 
were caught unprepared for it, because they hadn’t been taught 
that, and most of the teachers who are really prepared for today’s 
classroom get a job on the way to the classroom paying $60,000 a 
year. Have we impacted that at all? 

Ms. West. What we’re doing in the Dallas Independent School 
District is that we have changed the way our staff development 
loolm, and that is based upon the Texas Essential Knowledge ^d 
S kills and our Texas Assessment of Knowledge and Skills. I think 
that was one of the best things that could happen to the State of 
Texas, because it has given us a very clear guideline as to what 
children should be taught from K-12. 

We know what to teach them, our problem is getting all of our 
teachers trained to teach our kids, as you have stated, the techno- 
logical advance has really moved faster than we can prepare our 
teachers. 

So, what we are recommending is that many of our teachers go 
back for college courses, and we have UTD, UT— Arlington, the Uni- 
versity of North Texas, has many of our science students, but 
again, we need more teachers channeled through that type of train- 
ing for deep tr aining . They need to understand the content in a 
conceptual manner,, and, you know, to put the mathematics, 
science, and technology together as an integrated approach to 
teaching. You cannot teach just science, biolo^ concepts by itself 
anymore, you have to integrate that with chemistry. 

And going back to the question that was raised a few minutes 
ago, in terms of the sequence of teaching freshmen, high school stu- 
dents, it would be fine with me, as Dr. Smatresk said, to teach the 
physics first, but the problem with that is that our students don’t 
come with the mathematics background to support physics first. So, 
what we are doing now is working very closely with our IPC, our 
Integrated Physics and Chemistry teachers, and that is a pre- 
requisite for chemistry and physics. And, the other driver for that 
is that we know that our TAAS test that’s coming up in 2003 will 
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be partly integrated physics and chemistry, and biology, so we are 
going to really work with those teachers. 

So, it starts with the teachers, but the education of science, 
mathematics and technology backs up to elementary. That is where 

the fire is lit. , i • j 

Ms. Johnson. Thank you very much, and my time has expired. 

Mr. Chairman. 

Mr. Smith. Well, again. Dr. West, let me ask you a question, has 
the improvements in test scores at the USCI, USI schools, how 
have they compared with the non-USI, in terms of test score im- 
provements? , , „ - , - 

Ms. West. Well, in terms of the USI schools, all of our schools 
are USI for the most part. We have, like I said, 91 percent of our 
student population is lower socioeconomic ^oups. We have 50, al- 
most 57 percent of our students are Hispanic. 

Mr. Smith. But, is there some way to compare the success there 
compared to the non-systemic type of effort in that same kind of 
school environment, with the same kind of people, as far as com- 
parisons? 

Ms. West. Well, we have looked at students who come trom ail 
quadrants of our city. South Dallas, West Dallas, North Dallas, 
East Dallas, and in terms of how well they are doing, really, and 
truly, there’s not a lot of difference. • • u 

Whenever you give the teachers the appropriate traimng, they 
have the materials and equipment that they need, the teachers 
have tutoring for the kids, there’s not a lot of difference. 

Mr. Smith. Do you and Dr. Orsak track students to see if they 
go into and st^ in science and math? 

Ms. West, well, what we do is, not so much as tracking, what 
we do is that, at the high school level, you know, they go from mid- 
ie to high school, and as somebody said, often it’s not very easy 
for the students to determine what courses they want to take, but 
based upon their TAAS scores counselors and teachers recommend 
that they go into the pre-AP and AP courses. 

And, I can tell you that our numbers have increased annually. 

Dr. Orsak. And, I’ll answer that as well. 

We do very specific tracking on all of oiu* students, except — ^d 
just to give you my observation, it’s hard to track a child coming 
out of high school going off into college, there’s just a huge chasm 
there, and almost all the data is lost. So, to really build a longitu- 
dinal study to see how well K-12 initiatives are doing, are trans- 
lating, in terms of higher ed, I think we really have to figure out 
a way to bridge that gap and find a way to really, essentially, put 
homing devices on these children from kindergarten all the way 
through graduate school. Otherwise, we are going to lose them, 
particularly, from the time they leave home and head off to college. 

And, I wish that— I don’t think \mder this legislation that that 
would be a solution to that, but that would be something that I 
would strongly encourage the Congress to try to identify a way for 
us to stay on top of these children every step of the way. 

Dr. Smatresk. You lose them after college, too, and it’s a tremen- 
dous data keeping nightmare for all of us, as soon as they leave 
they disperse. 



O 

ERIC 



79 



75 



Mr. Smith. But still, to the extent of really gauging the success 
of any program, it seems like we need to at least get your advice, 
get everybod 3 ^s advice, to try to do a httle more tracking to see 
what’s really working in the long run. 

Dr. Smatresk, how can we do — ^in terms of letting people know 
career potentials in high school, or maybe letting their parents 
know these career potentials, you know, from nanotechnology just 
taking off at ffie University of Texas in Dallas, to other careers 
that have just such tremendous potential, not only as far as in- 
come, but to help people and help the United States keep our posi- 
tion economically, how do we do a better job? 

Dr. Smatresk. Well, I mean, it’s everybod 3 r’s job, we have to do 
it in higher ed for sure, and it’s done, beheve or not, we don’t a 
lot until it’s late. But, the way we’re suggesting doing it, is working 
again with , teachers directly by helping them to imderstand what’s 
going on in very modem science. And, I mean, we are working with 
them on areas like robotics,, and nanofab, and< all kinds of issues 
that are highly contemporary, genomics^ and so forth. 

If they imderstand the careers and the excitement, they can 
bring that back to the classroom. . If they , haven’t heard about it, 
they can’t inject it at all. 

We also need to work with the counselors better. 

Mr.' Smith. I’m going to wind up the hearing, unless you. Rep- 
resentative, have other questions , 

Ms. Johnson. I don’t, but ; 

Mr. Smith. — ^by letting everybody take 30 seconds to a minute to 
give us any additional information that you think we should be 
taking back to Congress, and we’ll go tihe other way. 

Mr. Robbins, starling with you, working down. 

Mr. Robbins, Thank you, Mr. Chairman. 

We would encourage as much interacting educational experiences 
for students as possible. We’ve had good experiences in the elemen- 
tary grades, middle school, and hi^ school, in involving students 
in activities that would excite their natural curiosity, to make them 
want to pursue math, science and technical studies, and anjdhing 
that could be done by Congress to expand this kind of activity as 
rapidly as possible we feel would have big dividends. 

Mt. Smith. Ms. Sterry? 

Ms., Sterry. I think the key message Fd like to leave with you 
today is that we believe a comprehensive approach is mandatory, 
one that would track students early in the K-12 years in following 
an engineering curriculum, and supporting a higher level of edu- 
cation, and also to engage in outreach to bring promising students 
into the industry. 

Mr. Smith. Good. 

Mr. Penermon. 

Mr. Penermon. Certainly, all the other thin^ are necessary to 
stay in place, the one thing that could give business and industiy 
a way to stay engaged with the education process is utilizing the 
web to help those stodents who are in the primary schools, and the 
teachers and others, imderstand what our jobs are in the tech- 
nology environment, actions on the legislative part to help make 
that something that the counselors would really look at on a sus- 
tained basis would be a big help, I beheve, to helping everyone im- 
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derstand what the technology careers are, ^d then how do you 
prepare for those in terms of what education is necessary. 

Mr. Smith. I am going to, Dr. Jenkins, before you make a com- 
ment, I am going to excuse myself, I actually have a science break- 
fast tomorrow mormng in Washington at 7:00 a.m., and my plane 
is 5:20, and staff says I should go now if I’m going to catch a 5:20. 

So, everybody, thank you very much, and with that I turn the 
gavel over to adjourn the meeting and for final comments of these 
folks and you. 

Thank you very much. , . i 

Ms. Johnson. Thank you, you can take your gavel with you if 

you want to. I’ll use this 

Mr. Smith. You are not going to use it? 

Ms. Johnson. Go ahead. Dr. Jenkins. 

Dr. Jenkins. My final comment would be, given the track record 
of UNCF institutions, as well as other HBCUs, I’d like to see Con- 
gress join the partnership with us and making sure that there is 
a greater equity in funding, not only funding for program purposes, 
but facilities and infrastructure kinds of necessities. 

We think that at this point, in response to the Chair’s question 
too, about how far along have we come, no, your response — ^your 
comment, I think that right now there is a great need for the inte- 
gration of technology into the classroom. There’s also the great 
need to put more of our science faculty with our education faculty, 
so there not only are more funds avaulable for the programmatic, 
but as well, as I said earlier, the facilities and infrastructure kinds 
of things. 

Ms. Johnson. Dr. Smatresk. 

Dr. Smatresk. Well, I only have a couple simple things to say. 
Faculty in higher education and science and math have to remem- 
ber that we should not always stay in the ivory tower, and that we 
are the people who try to — we should be connecting K— 12 with in- 
dustry, and taking that role seriously. 

But, I also want to put in a plug for the teachers. WMe every 
teacher I know wants to upgrade ^eir abilities and their content 
knowledge and do a better job, but, you know what, school is ex- 
pensive, and on a teacher’s pay check it’s tough. And so, I want to 
say, imequi vocally, any funds that you can give that support teach- 
ers to go to school, to improve their knowledge, their content 
knowledge, is money really well spent. 

Dr. Orsak. I heartily agree, and I’d like to just conclude by say- 
ing that I believe very strongly that teaching fundamentals is crit- 
ical for the future of America, but we need to recognize that fun- 
damentals do change. And, if we’re serious about ad(kessing math, 
science, engineering and technology, then engineering and tech- 
nology have to be part of the fiuidameiital suite that we offer kids 
today, and until we do that we are going to — ^we’ll be back here five 
or ten years from now addressing these same concerns. 

Ms. West. I think we need to spend more time educating our 
students here in America, and we need to spend time educating our 
teachers. So, any funding that is available to help our teachers pre- 
pare our students, I think that’s one very important component. 

I had a call just today from a teacher who attends the MAIS, and 
I’m telling you, he is so excited, and that is where we have to start. 
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Thank you. 

Ms. Johnson. Thank you very much. 

My final statement is just this, right here in Dallas the number 
one childcare program in the country is here. The number one 
Head Start movement in the country is here, and one of the best 
high school experiences in the country is also here. They are all ex- 
pensive. They are all supplemented by the private industry, and I 
cannot compliment Texas Instruments enough, they have really 
put in a lot of money in the community. 

Kids in the Head Start program, with Public Housing, and with 
a lot of single — mostly single parent households, at Frazier Courts, 
they are testing better than those kids at Highland Park, it’s be- 
cause they have teachers that show interest and good form. That 
is rare in our classrooms, most especially where there are these 
children. 

And, imtil — I don’t believe in thro^ng money at anything. I’m 
a hawk when it comes to accountability, just ask my staff, but I 
do think that you get a return on your investment, and I believe 
that you, the public, needs to demand more quality in education 
and then take on the responsibility, whatever it takes to get us 
there. We’ve got to get there. There’s no question about it. Our fu- 
ture depends on it, whether or not Lockheed Martin can stay open 
or stay competitive depends on what kind of students graduate. 
Tlie same thing with TI. 

And, I would say to the students that are here, it is not magic 
that causes things to happen, it is a person or persons. The chip 
that’s in everythmg, even in my car key opener, came out from TI 
here with one man. Dr. Keeling, made the worldwide company, and 
everything you pick up is by chip. 

When I was coming along, my mother taught me how to tell time 
by the long hand and the short hand, whoever heard of that re- 
cently. My six-year-old grandchild told me he had to have another 
Play Boy, whatever these little things are — he’s got the Play 
Station 

Ms. West. Game Boy. 

Ms. Johnson. — Game Boy, and when he started school I had to 
get him a TI 83 or something like that to use. Times have changed. 
Education and preparation for teachers must change with it, and 
it’s not cheap, but it’s worth the investment. Demand more for your 
tax dollars. 

Thank you. 

[Whereupon, at 3:55 p.m., the Subcommittee was adjourned.] 
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